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2.

INSPECTION PLAN

2a.

Overall Description of Project and Quality Control Plan

Description

The projects are designed to enhance the area, volume, and function of existing
wetlands in each of the two project areas. They will serve to trap sediments and
to facilitate nutrient uptake from the incoming water by plants.

There are two primary activities in each project area. The Area 1 project consists
of installing a pile of shot rock into the unnamed creek channel, to encourage flow
distribution over a broader area of the enhanced wetlands, and the construction
of a driven steel sheet piling dam with stop log outlets (constructed of steel H-
beams and wood stop logs) in front of the existing pipe arch beneath St. Mary's
Road. This is to raise the water elevation in the existing wetlands (west of St.
Mary’s Road) from 499.6 feet above mean sea level (MSL) to 502 feet above MSL.
Rip-rap will be placed in high energy areas for erosion control.

The Area 2 projects also include a pile of shot rock dumped into the Shurn Creek
channel to encourage flow distribution over a broader area of the enhanced
wetlands, and downstream, the construction of a driven steel sheet piling dam
with stop log outlets (constructed of steel H-beams and wood stop logs) to
increase the elevation of incoming water to increase the area and volume of the
existing wetlands. The water level upstream of the dam will be increased from an
existing 499.6 feet above MSL to a proposed 501.3 feet above MSL. Rip-rap will
be placed in high energy areas for erosion control.

Quality Control Plan

The Contractor shall provide and maintain an effective quality control program.
This program shall establish a means to perform sufficient inspection and tests of
conformance to applicable Specifications and Drawings with respect to the
materials, workmanship, construction, finish, and functional performance. This
control will be established for all construction.

The Contractor shall furnish the Owner/Inspector, within thirty (30) days after
receipt of Notice to Proceed, a quality control plan which shall include the
procedures, instructions and reports to be used. This document will include as
a minimum: :

1) The Quality Control Organization;

2) Authority and Responsibilities of Quality Control Personnel;

3) Methods of Quality Control, including that for his subcontractor's
work;

4) Method of Documenting Quality Control Operation, and Inspection.
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Authority and Duty of the Inspector
The Inspector employed by the Owner is stationed on the work to:

1) Keep the Owner informed as to the progress of the work and the
manner in which it is being performed.

2) Report whenever it appears that the materials furnished and the
work performed by the Contractor fail to fulfill the requirements of
the Specifications and Contract.

3) Call to the attention of the Contractor any deviation from or
infringements upon the Plans and Specifications.

4) Check and verify that the Contractor is keeping and maintaining
Project As-Built Drawings.

Inspectors shall be authorized to inspect all WORK done and materials furnished
and to exercise such additional authority as may be delegated to them in writing
by the Engineer. Such inspection may extend to all or any part of WORK done
and material furnished. They shall have authority to reject defective material and
to suspend any WORK that is being done improperly, subject to the final decisions
of the Engineer.

Such inspection shall not relieve the Contractor from any obligation to furnish
acceptable materials or to perform_all WORK strictly in accordance with the
requirements of the Plans and Specifications.

Resident Project Inspectors shall not be authorized to revoke, alter, enlarge, relax,
or release any requirements of the Specifications, nor to approve or accept any
portion _of the WORK, nor to issue instructions contrary to the Plans and
Specifications. They shall, in no case act as foremen or perform other duties for
the Contractor nor interfere with the management of the WORK by the latter. Any
advice which Inspectors may give the Contractor shall in no way be construed as
binding the Engineer or the Owner in any way, or releasing the Contractor from
the fulfillment of the terms of the Contract.

The Owner, the Engineer, and his authorized Inspectors will at all times have
access to the WORK, to determine if the WORK is proceeding in accordance with
the CONTRACT DOCUMENTS. If in the opinion of the Owner, the Engineer and
his authorized Inspectors, the WORK is not proceeding in accordance with the
CONTRACT DOCUMENTS, or the Contractor is utilizing undesirable construction
practices, the Owner, the Engineer and/or through his authorized representatives,
may direct the Contractor to cease WORK and correct all DEFECTIVE WORK and
undesirable construction practices. The Contractor will bear all expenses for
correcting DEFECTIVE WORK, and will bear any and all monetary losses and
expenses relating to and resulting from ceasing of WORK because of DEFECTIVE
WORK. Such expenses to also include compensation to the Owner for non-
productive inspection expenses during the time lost while corrective DEFECTIVE




WORK, the Contractor will not be granted an extension of the Project scheduled
completion time.

General Inspection of Materials and Workmanship

All materials used in the construction of the Project shall be subject to adequate
inspection in accordance with generally accepted standards, as required and
defined in these CONTRACT DOCUMENTS.

The Contractor shall provide at the Contractor's expense the inspection services
required by the CONTRACT DOCUMENTS.

If the CONTRACT DOCUMENTS, laws, ordinances, rules, regulations or orders of
any public authority having jurisdiction require any WORK to specifically be
inspected, testing, or approved by someone other than the Contractor, the
Contractor will give the Owner timely notice of readiness. The Contractor will then
furnish the Owner the required certificates of inspection, testing or approval.

Inspections, tests, or approvals by the Owner or others shall not relieve the
Contractor from the obligations to perform the WORK in accordance with the
requirements of the CONTRACT DOCUMENTS.

The Owner and the Owner's representatives will at all times have access to the
WORK. In addition, authorized representatives and agents of any participating
Federal or State agency shall be permitted to inspect all WORK, materials,
payrolls, records or personnel, invoices of materials, and other relevant data and
records. The Contractor will provide proper facilities for such access and
observation of the WORK and also for any inspection or testing thereof.

If any WORK is covered contrary to the written instructions of the Engineer it must,
if requested by the Engineer, be uncovered for the Engineer's observation and
replaced at the Contractor's expense.

If the Engineer considers it necessary or advisable that covered WORK be
inspected by others, the Contractor, at the Engineer's request, will uncover,
expose or otherwise make available for observation, inspection or testing as the
Engineer may require, that portion of the WORK in question, furnishing all
necessary labor, materials, tool and equipment. If it is found that such WORK is
defective, the Contractor will bear all the expenses of such uncovering, exposure,
observation, inspection and testing and of satisfactory reconstruction, if, however,
such WORK is not found to be defective, the Contractor will be allowed an
increase in the Contract price or an extension of the Contract time, or both,
directly attributable to such uncovering, exposure, observation, inspection, testing
and reconstruction and an appropriate CHANGE ORDER shall be issued.

Substitutions
Whenever a material, article, or piece of equipment is identified on the Drawings

or Specifications by reference to brand name or catalog numbers, it shall be
understood that this is referenced for the purpose of defining the performance or
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2b.

other salient requirements and that other products of equal capacities, quality and
function shall be considered. The Contractor may recommend the substitution of
a material, article, or piece of equipment of equal substance and function for those
referred to in the CONTRACT DOCUMENTS by reference to brand name or
catalog number, and if, in the opinion of the Engineer, such material, article, or
piece of equipment is of equal substance and function to that specified, the
Engineer may approve its substitution and use by the Contractor. Any cost
differential shall be deductible from the Contract Price and the CONTRACT
DOCUMENTS shall be appropriately modified by CHANGE ORDER. The
Contractor warrants that if substitutes are approved, no major changes in the
function or general design of the Project will result. Incidental changes or extra
component parts required to accommodate the substitute will be made by the
Contractor without a change in the Contract Price or Contract Time.

ltems of Work to be Inspected

Because the Contract is on a unit price basis the Inspector shall need to maintain
records of the quantities of all materials used in the project.

Although the Superintendent of West Boggs Park will be responsible for lowering
the lake pool level to below the construction site elevations, the Contractor will be
responsible for ensuring adequate dewatering of the sites during construction.

All road surfaces used for equipment and machinery access shall be restored to
original condition.

The Owner's representative Inspector shall ensure Contractor compliance with his
Quality Control Plan as submitted.

Area 1

The items of work to be inspected include the following items:

Shot Rock Pile

- Height of the dumped shot rock in the channel.
- Layout of shot rock on either side of the flow diversion shot rock in-
channel.

Steel Sheet Piling Weir

- Layout of steel sheet piling weir.

C Ensuring sheets are driven straight and plumb.

- Ensuring sheets are driven with the proper five degree (5°) of swing
where the piling is to be installed in an arc.

- Confirming sheets are driven to correct height.

- Location and dimensions of stop log openings.

- All welds shall be visually inspected.



Stop Log Outlet Openings

Stop Logs

Correct installation of H-piles for stop log openings including:

- correct width between H-Piles.

- plumb and straight installation of H-Piles.

- correct installation of welded angles to H-piles for
bracketing stop logs.

- all seam welds are to be inspected for quality.

- sheet piling and steel plates beneath the stop logs should
be inspected for water tight seal so that water is not passed
below stop logs.

Stop log material is to be inspected for quality.

- no knots in softer woods such as western cedar.

- western cedar is to be No.1 or structural select.

- no lateral splits in the stop log material.

- material should be straight with no bowing.

- material should be a wood recognized as having long life
in underwater applications.

- Chromated, Copper, Arsenate (CCA) treated wood
is not to be used.

Erosion Control

Area 2

Geofabric is to be installed throughout the entire area within the
steel sheeting weir.

Shot rock or at least 12 inch rip-rap is to placed throughout the
bottom of the area within the steel sheet piling weir, evenly
covering the geofabric.

The rip-rap within the weir, behind the stop log openings shall be
grouted for two feet beyond either side of the stop log opening, for
a distance of six feet from the sheeting into the weir area.

Bank revetment along the road within the weir structure and for ten
feet beyond the intersection of the sheet piling with the road bed
(outside the weir) shall have the specified geofabric and rip-rap
installed.

The work to be inspected include the following items:
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Shot Rock Pile

c Height of the dumped shot rock in the channel.
- Layout of shot rock on either side of the flow diversion shot rock in-
channel.

Steel Sheet Piling Weir

- Layout of steel sheet piling weir.

- Ensuring sheets are driven straight and plumb.
- Confirming sheets are driven to correct height.
- Location of stop log openings.

Stop Log Outlet Openings
- Correct installation of H-piles for stop log openings including:

- correct width between H-Piles.

- plumb and straight installation of H-Piles.

- correct installation of welded angles to H-piles for
bracketing stop logs.

- all seam welds are to be inspected for quality.

- sheet piling and steel plates beneath the stop logs should
be inspected for water tight seal so that water is not passed
below stop logs.

Stop Logs
- Stop log material is to be inspected for quality.

S no knots in softer woods such as western cedar.

- western cedar is to be No.1 or structural select.

= no lateral splits in the stop log material.

- material should be straight with no bowing.

- material should be a wood recognized as having long life
in underwater applications.

- Chromated, Copper, Arsenate (CCA) treated wood
is not to be used.

Erosion Control

- Geofabric is to be installed beneath all rip-rap applications.

- Shot rock or at least 12 inch rip-rap is to placed downstream of
each stop log opening evenly covering the geofabric.

- The rip-rap behind the stop log openings shall extend for six feet
beyond either side of the stop log opening, for a distance of ten
feet from the sheeting downstream of the weir.

- Bank revetment on either end of the weir structure to continue at
least two vertical feet above the top of the last sheet pile member.
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2c.

- The rip-rap and fabric should also extend for ten (10) feet upstream
and downstream of the intersection of the sheet piling with the
slope at each end and continue up the slopes to an elevation of at
least 507 feet.

Inspector Layout and Staking

The on-site inspector is not responsible for the correct layoiut and staking of the
project. This is the responsibility of the contractor, however, the following
information is provided to the inspector for guidance and advice in the event the
contractor should need it.

Area 1 Shot Rock Pile

The site in Area 1 designated on the plans to have shot rock dumped into it must
be laid out in the proper location. The horizontal location can be laid out in the
field from measurements pulled from the existing C.R. 600 North. The horizontal
plane distances can be scaled from the topographic map provided in the plans.

Horizontal Layout of In-Channel Shot Rock

The (north-south) centerline of the shot rock pile within the Area 1 channel can be
located by measuring 310 feet east from the western edge of the new bridge
structure platform (on C.R. 600 N.) as illustrated on the topographic map supplied
in the plans.

The north edge (right bank looking upstream) of the creek channel is
approximately 160 feet south of the south edge of C.R. 600 North, and the south
channel edge (or left bank) is approximately 172 feet south of the south edge of
C.R. 600 North.

The shot rock is to be distributed evenly across the channel from bank to bank
to an average height from 500.5 to 501.5 feet above MSL. The upstream-
downstream width of the dumped shot rock within the channel should be at least
eight (8) feet wide.

Horizontal Layout of Streambank Revetment

The streambank revetment (at the location of the shot rock dumped in the
channel) shot rock is to be laid from the edges of the channel to, at least, fifteen
(15) feet beyond each side of the channel to prevent erosion of the streambanks
by water trying to go around the dumped shot rock.

The upstream-downstream width of the revetment shall extend at least twelve (12)
feet upstream and twelve (12) feet downstream of the centerline of the piled shot
rock.

Vertica!l Layout of Shot Rock Pile
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Given the size and shape of the shot rock, the average height of the shot rock
within the channel proper is to be between 500.5 and 501.5 feet above MSL. This
elevation is tied to either the temporary bench mark (TBM) located along C.R.
600N or the TBM on top of the center of pipe arch along St. Mary's Road as
illustrated in the plans. ’

Area 1 Steel Sheet Piling Weir

The site in Area 1 designated on the plans to have a steel sheeting weir, with
associated rip-rap, that must be laid out in the proper location. The horizontal and
vertical location can be laid out in the field from measurements pulled from the top
of the existing 13.5' x 8.5', corrugated, galvanized pipe arch beneath St. Mary’s
Road.

Horizontal Layout of Steel Sheeting Weir and Revetment

The sides of the weir that run perpendicular to the St. Mary’'s Road bed (east-
west) should each be twenty (20) feet from the center line of the existing pipe
arch.

The sides of the weir driven to 502.5' elevation are to extend from the road bed
out to eleven (11) feet past the opening of the existing pipe arch.

The stop plank structures are to be installed at the end of the 502.5" piling.
Beyond the stop log structures, the 62 foot radius of steel sheeting shall begin.

Bank revetment on the existing road side slope, utilizing geofabric and rip-rap, will
extend for ten (10) feet either side of the outside of the steel sheeting.

Vertical Layout of Steel Sheet Piling Weir

The top of the steel sheeting wall shall be set in relation to the established
temporary bench mark set at the top of the existing pipe arch as noted on the
plans.

Area 2 Shot Rock Pile

The site in Area 2 designated on the plans to have shot rock dumped into it must
be laid out in the proper location. The horizontal location can be laid out in the
field from measurements pulled from the existing gravel access road immediately
north of the Shurn Creek Tributary. The horizontal plane distances can be scaled
from the topographic map provided in the plans. Vertical elevations can be
derived from temporary bench marks set by Accu-Air Surveys as indicated on the
plans.

Horizontal Layout of In-Channel Shot Rock
The centerline of the shot rock pile is to be installed perpendicular to the flow of

Shurn Creek. The location in the channel to dump the shot rock can be located
by measuring 62 feet east from the culvert (see plans for location of culvert) in the
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gravel access road to the centerline of the road and the due south 375 feet to the
centerline of the Shurn Creek Channel as illustrated on the topographic map
supplied in the plans.

The north bank (right bank looking upstream) of the creek channel is
approximately 355 feet south of the south edge of the gravel access road, and the
south channel edge (or left bank) is approximately 386 feet south of the south
edge of the gravel road.

The shot rock is to be distributed evenly across the channel from bank to bank
to an average height from 500.5 to 501 feet above MSL. The upstream-
downstream width of the dumped shot rock within the channel should be at least
eight (8) feet wide.

Horizontal Layout of Streambank Revetment

The streambank revetment (at the location of the shot rock dumped in the
channel) shot rock is to be laid from the edges of the channel to, at least, fifteen
(15) feet beyond each side of the channel to prevent erosion of the streambanks
by water trying to go around the dumped shot rock.

The upstream-downstream width of the revetment shall extend at least twelve (12)
feet upstream and twelve (12) feet downstream of the centerline of the piled shot
rock.

Vertical Layout of Shot Rock Pile

Given the size and shape of the shot rock, the average height of the shot rock
within the channel proper is to be between 500.5 and 501 feet above MSL. This
elevation is tied to the benchmark indicated on the plans to be 950 feet north of
the top of the Shurn Creek culvert, on the west side of C. R. 1050 E. The
Benchmark is a baby railroad spike nailed to the side of a utility pole on the west
side of C.R. 1050 E., as indicated on the plans.

Area 2 Steel Sheet Piling Weir

The site in Area 2 designated on the plans to have a steel sheeting weir, with
associated rip-rap, that must be laid out in the proper location.

Horizontal Layout of Steel Sheeting Weir and Revetment

The horizontal location can be scaled from the site plan provided in the plan set.
The steel sheeting wall must be installed running north and south in the place
indicated on the plans.

The sheet piling weir can be laid out by continuing the fence line, on the east side
of the Wickman access road, on north. The steel sheet piling weir shall run
parallel to this fence line at 92 feet west of the fence line, as depicted on the
Plans. Stop log outlet structures shall be installed in the locations indicated on
the plans.



2d.

Vertical Layout of Steel Sheet Piling Weir

The top of the steel sheeting wall shall be set in relation to the established
temporary bench mark set by Accu-Air Surveys on the utility pole along C.R. 1050
E. as indicated on the plans.

Layout of Rip-Rap Associated with the Sheet piling Weir

Geofabric and rip rap of 12 inches or larger shall be hand laid at each end of the
steel sheeting wall at least ten (10) feet upstream and downstream of the steel
weir, and continue up the slope of each end a additional two feet higher than the
sheet piling wall to 507 feet.

Rip-rap at least 12 inches in diameter or shot rock shall be placed on the
downstream side of the stop plank outlet structures as indicated on the plans.

Contractor's Maintenance and Development of As Built Drawing

While it is the responsibility of the Contractor to develop and maintain As-Buiit
drawings for each phase of construction, the on-site inspector is required to
maintain copies in clear readable order on the project site for the inspection by
any interested party.

The Contractor shall keep one (1) copy of all project specifications, plans,
addenda, modifications, supplemental drawings, shop drawings and change
orders at the project site in good order and annotated to show all changes made
during the construction process. In addition, the Contractor and Inspector shall
keep one (1) set of "As-Buiit Drawings" for the project.

These as-built drawings will show all final elevations, all final dimensions, sizes
and depths for buried sheets, members, structures, and all other information as
necessary to constitute as-built records. These documents shall be kept daily by
the Contractor and be made available to the Inspector and routinely checked by
the Inspector for completeness and accuracy based on the Inspector's daily
records and notes. It will be the Contractor’s responsibility to furnish any and all
information lost due to the Inspector’s loss of these record drawings and vis-a-vis.
In addition to other Contract requirements, retainage will be partially based on the
Contractor's and [nspector's ability to maintain good as-built records, as
determined by the Owner. Upon completion of the project these record "as-built"
drawings together with any other annotated supplemental plans, drawings,
sketches, etc. shall be delivered to the Owner for his final review and approval.
If approved, the documents will be delivered to the Engineer for the Owner's
record. If disapproved, they will be returned to the Contractor for corrections, as
necessary.



2e. List of Inspector's Equipment

All persons providing construction inspection services shall have available at all
times the following minimum list of equipment:

A surveying level, tripod, and measurement rod in good working
condition.
Fiberglass or steel measuring tapes.

L Device for determining the 8°angle swing required in each sheet
driven in the Area 1 semi-circle weir.
. Note/journal keeping materials and hand calculator.
. A four foot level/plumb rule in good operating condition.
(] Materials to develop and maintain As-Built Drawings.
2f. Required Qualifications of Inspectors

All persons performing inspection services shall have the following minimum

qualifications:

Demonstrated expertise/documented experience in the
establishment of vertical and horizontal control.

Experience in the inspection and/or fabrication of welded steel
joints.

Experience in the inspection and/or installation of geofabric and rip-
rap for erosion control.

Experience in the identification and inspection of wood and timber
products applied in lateral stress applications.

Knowledge and experience in the application of concrete used for
grouting hand laid rip-rap.
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3.

OPERATIONS AND MAINTENANCE PLAN

3a.

3b.

Description of Maintenance Work to be Performed

The following report comprises the Engineer’s suggested methods, strategies, and
timing of operating and maintaining the hydraulic control structures designed for
the “T By 2000" lake enhancement design project. The sediment control
structures have been designed to require a minimum of operator attention, provide
operator safety, and minimize long term maintenance attention and cost.

The maintenance to be performed is primarily the periodic removal of
accumulated sediment from the sedimentation basins. If the Park Board decides
to have the basins dredged with land based earth moving equipment then the
basins will have to be dewatered.

Following is a description of the tasks anticipated to properly operate and maintain
the sediment control structures so they provide long term service operating at
peak efficiency.

Water level control with stop logs.

Periodic removal of sediment from basins.

Periodic removal of stop logs and dewatering of basins.
Inspection and/or replacement of stop logs.

Inspection of rip-rap and erosion control measures.

Water Level Control

Generally accepted methods of hydraulic modeling have been employed in the
design of the sedimentation basins. While it is not expected that the water level
will have to be adjusted in the basins, the actual elevations of the water levels in
various rain events may be slightly different than what the hydraulic modeling
proved. Also, conditions in the watershed tend to change through either natural
or manmade causes which increase the rate of runoff and, correspondingly, the
elevation of the water surface in given storm events. If the water level is frequently
too high, flooding out adjacent property owners, the structures are designed to
have stop planks removed for water level control.

To remove the stop logs, the operator must first remove the padlocked angle iron
from above the planks. The Engineer recommends only one plank be removed
from each outlet at a time and the new water level allowed to equilibrate prior to
removing additional planks.

Projected Maintenance Cycle

Periodic Removal of Stop Logs and Dewatering of Basins

Even if the sediment removal is to be done using a hydraulic dredge, it is good
practice to draw down lake levels in winter to expose lake sediments to the
atmosphere. This oxidizes the sediments, in an ordinarily reduced environment,
enhancing the bonding of nutrients to the sediment particles.
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To completely dewater the basins the operator must remove the stop logs in the
outlet structures. This should be done after the water level of the main body of
the Lake has been lowered to an elevation of less than 494 feet. The operator can
then access the downstream side of the stop log outlet structures while standing
on the rip-rap.

Given the nature of steel sheet piling (which is not watertight), the water level
upstream of the structures, should fall as the main lake is lowered since the water
is able to pass through the interlocks of the steel sheeting wall. Therefore, it may
be unnecessary for the operator to remove the stop planks to dewater the basins.

It is recommended that the operator be equipped with the following equipment:

L] chest waders

L] rain coat

. two (2) flat pry bars

(] claw hammer at least 20 ounces

The recommended way to remove the individual stop logs is by the use of a flat
pry bar and hammer to pry up each individual plank. Only one or two planks with
water behind them should be removed at one time. After a plank has been
removed from an opening, the operator should move to another opening to
remove one or two planks. After one or two planks are removed from each
opening in a structure the operator should allow the water level to equilibrate at
that basin prior to removing additional planks.

If the planks cannot be easily removed using pry bars and a hammer, the
Operator has the option of using a chain saw to remove the planks. This is the
purpose of specifying wood stop planks rather than a synthetic material.

Inspection and/or Replacement of Stop Logs

While the basins are dewatered the Operator should inspect the stop planks and
replace them as the Operator deems necessary.

Inspection of Rip-rap and Erosion Control Measures

All exposed rip-rap should be inspected for stability on an annual basis. Any rip-
rap that is misplaced or that has been moved should be replaced.

When the basins are temporarily dewatered, all rip-rap erosion control measures
should be inspected and where stones have been moved they should be replaced
with heavier stones. Where erosion has occurred, protective measures should be
installed to protect from further erosion.



3c.

Periodic Removal of Sediment from Basins

Timing of Periodic Maintenance

The USDA Soil Conservation Service (SCS) recommends that sedimentation
basins have the trapped sediment removed when the basin has lost 50% of its
design volume.

The Engineer's suggested timing of periodic maintenance is based on the use of
widely accepted, statistical modeling calculations of when the sediment control
basins will lose half of their designed volume to trapped sediments. These
models were developed by the SCS based on empirical data from experimental
sedimentation basins in situations similar to those found in this watershed.

The calculations used for modeling the trapping efficiency and rate of basin
infilling are from the National Engineering Handbook, Section 3, Sedimentation.

Some quantitative assumptions on variable conditions in the subject watersheds
had to be made to provide values to plug into the models. The assumptions used
in the sedimentation rate calculations are as follows:

Area 1

Parameter

Vaiue’

Source

Crop Land Soil Loss

7 tons/acre/year

Daviess Co. SWCD

Acres Cropped Land

900 Acres

Daviess Co. SWCD

Soil Loss Other Uses

5 tons/acre/year

Daviess Co. SWCD

Acres Other Land Uses 276 Acres Daviess Co. SWCD
Sediment Yield Coefficient .55 SCS Area Office
Sediment Yield to Basin 4,224 tons/year CEl Calculation
Storage Volume of Basin 47 acre feet TR-20

Sediment Density 65 Ibs/ft® NEH-3

Annual Sediment Load

3 acre feet/year

Daviess Co. SWCD

Initial Volume of Basin

47 acre feet

TR-20

Trapping Efficiency of Basin

85%

NEH-3 Figure 8-2

Annual Sediment Entrapment

2.55 acre feet/year

CEl Calculation

No. of Years to Fill Basin 50%

9 Years

CEl Calculation

Annual Sediment Accumulation

3,548 tons/year

CEl Calculation




Area 2

-Parameter Value' Source
Crop Land Soil Loss 7 tons/acre/year Daviess Co. SWCD
Acres Cropped Land 1,627 Acres DAviess Co. SWCD
Soil Loss Other Uses 5 tons/acre/year Daviess Co. SWCD
Acres Other Land Uses 565 Acres Daviess Co. SWCD
Sediment Yield Coefficient .55 SCS Area Office
Sediment Yield to Basin 7,433 tons/year CEl Calculation
Sediment Density 65 Ibs./ft® NEH-3
Annual Sediment Load 5.25 acre feet/year Daviess Co. SWCD
Initial Basin Volume 64.2 acre feet TR-20
Trapping Efficiency of Basin 85% NEH-3 Figure 8-2
Annual Sediment Entrapment 4.46 acre feet CEl Calculation
No. of Years to Fill Basin 50% 7 Years CEl Calculation
Annual Sediment Accumulation 6,318 tons/year CEl Caleulation

The Area 1 basin is projected to be 50 percent filled with sediment in eight (8)
years and the Area 2 basin is projected to be 50 percent filled in seven (7) years.
This allows for the staggering of maintenance work.

*

All values represent existing conditions. Although soil loss values are expected to decrease with
implementation of watershed land treatment.

As noted above the in-basin sedimentation rate and subsequent timing of periodic
maintenance, has been calculated using values from existing conditions. Although
soil loss rates are expected to decrease, due to improved land treatment in the
watershed, the existing condition values have been used for projections for the
following reasons:

1) Even after land treatment measures are in place, it will take several
years for the stream systems to flush the transitory sediments
stored in the steam beds. To estimate the time required for the
incoming stream systems to reach a new equilibrium with their
watersheds are far beyond the scope of this project.

2) Using existing conditions a conservative "worst expected case"
condition. This allows the Owner to plan manpower and budget
conservatively.

The actual time it takes for the basins to become 50% percent full of sediment
may be slightly different. However, for project planning and budgeting purposes
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it is recommended that the Park Board use the Engineer’s projected periodic
_maintenance schedule.

It is recommended that when the basins are dredged, as much sediment as
possible be removed to increase the volume, thus trapping efficiency, of the
basins.

Spatial Distribution of Sediments

The Soil Conservation Service, through empirical evidence, has determined that
in impounded water reservoirs, with watersheds of low to moderate relief in which
the incoming sediments consist of fine silty and clayey soils, sheet flow is the
principle eroding agent with sediment carried in suspension rather than being
scraped along the incoming channel beds.

West Boggs Lake and the proposed constructed sedimentation basins have these
characteristics. In these systems, only ten (10) percent of the incoming sediment
load will be deposited above the elevation of the control structures. The
remaining 90 percent will be deposited in the basin proper.

This means that in Area 1 ten percent of the incoming sediment will be deposited
above the 502’ elevation and may be reachable from C.R. 600 N with land based
excavating equipment, such as a Gradall, without draining the lake.

In Area 2, ten (10) percent of the incoming sediment will be deposited above the
501.3 feet elevation. This sediment may also be reachable via land based
equipment in the western end of Park Board property without draining the main
body of the lake.

The remaining sediments must either be removed using hydraulic dredging

equipment or through dewatering and removal with land based earth moving
equipment.

Maintenance Strategies and Contracting

Sediment Removal Methods

There are three main methods of sediment removal, hydraulic dredging, drag-line
dredging, and land based excavating with earth moving equipment. Any of which
will remove the sediment. The Engineer suggests that the Owner solicit bids from
qualified contractors to perform the sediment removal and let cost dictate which
is the most efficient method to use. Have the contractor submit a Plan of
Operation, detailing the specifics of their proposed operation, with their bid to
perform the sediment removal and disposal.

Each method has a variety of advantages and disadvantages to consider. These
advantages are outlined in the following discussion.



Hydraulic Dredgin:

Hydraulic dredging uses a floating platform with a horizontal cutter-head
and pump are best for cutting soft flocculent lake bottom sediments to cut
the lake bottom and pump a slurry to a dewatering or disposal site.

Advantages

Advantages to hydraulic dredging include the foliowing:

The maintenance dredging can be done any time of year
since lake dewatering is not required.

It is generally cheaper since there is typically fewer
machines and personnel on the project site.

Does not require heavy vehicular traffic for removal of spoil.
Small portable equipment is relatively common.

Relatively maneuverable.

Disadvantages

Difficult to access smaller waters without developing launch
facilities.

Slower than land based machinery.

Resuspension of fine sediments into the water column and
associated liberation of nutrients from sediment particles.
Pumping rate must be balanced with inflow to the lake to
prevent excessive drawdown of the water level.
Temporary, localized destruction of benthic habitat and
food chain.

The disposal site must be adequately sized to facilitate
settling rates even after considerable sediment has been
pumped into the basin. Disposal sites must be sized for
end of project efficiency.

The slow settling rates of sediments in a siurry dewatering
pit or lagoon may drastically slow down the rate of pumping
to the dewatering facility.

A temporary NPDES permit may be required for a point
source return flow pipe.

Drag-Line Dredging

Given the fact that West Boggs Lake is located in a coal mining area, large
scale drag-line equipment is readily available.
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Advantages

May be relatively inexpensive due to regional availability.
The size of drag-lines available in the region area are
extremely large.

Leaves rough uneven bottom for habitat variation.

Spoil can be ioaded from shore for off-site disposal.

Can operate in relatively confined spaces.

Disadvantages

Drag-lines, generally, tend to be relatively slow.

Land based with a limited reach.

Piles spoil up along shore in front for later transportation
and disposal.

Tends to not efficiently grab highly flocculent sediments.

Land Based Earth Moving Equipment

Land based removal of sediments involves draining the lake and allowing
ample dewatering. Then excavating the sediments with low ground
pressure (e.g., long track bulldozers) earth moving equipment, loading into
dump trucks and disposing of the sediment off site.

Advantages

Can move large quantities of material relatively quickly.
Dredge spoil can be transported to different areas for
beneficial reuse, such as topsoil.

Disadvantages

Trucking and machinery costs to remove sediments from
the project site may be high.

Heavy truck traffic may cause damage to roads and
bridges.

Requires management of incoming water.

Disposal of Dredge Spoil

Permitting for Dredging and Disposal of Spoil

The dredging operation will require a permit from the U.S. Army Corps of
Engineers, since West Boggs Lake is considered to be "waters of the United
States" under the Clean Water Act. This permit is required even when dredge
spoil is disposed on an upland site.
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Based on previous experience of CEl on similar projects in similar areas, It is not
anticipated that a permit will be needed from the Indiana DEpartment of
Environmental Management (IDEM) for land disposal of dredge spoil.

Most lake sediments in rural areas have relatively low concentrations of
substances regulated as hazardous waste. Therefore, the material can be
disposed of in almost any upland site without acquiring an IDEM permit.

Disposal of dredged material into the main body of West Boggs Lake is not
considered a feasible option. Disposal into a wetland, navigable waterway, or
other waters of the U.S. will require a permit from the U.S. Army Corps of
Engineers.

The most frequently used method of disposal for hydraulically dredged sediments
involves the construction of a temporary diked, basin, on an upland site, to pump
the slurry to. The temporary basin has a sluice gate with a pipe to dewater the
basin after the sediments have settled out of the water column. The dewatering
outlet can either be a pipe delivering water back to the lake, or, the water can be
discharged on the ground surface and allowed to drain back into the lake via
overland flow. Overland return flow has two advantages over piped return flow:

1) Overland return flow allowed to drain over vegetated land is further
filtered of sediments prior to its discharge back into the Lake.

2) The discharge of return flows from a point source (pipe outfall) may
require a temporary NPDES permit to discharge from the IDEM.
There could be strict suspended solids limits in such a permit that
would require more expensive treatment of the return water. This
could involve either: applying a flocculent to the basin to precipitate
(coagulate and settle) sediments from the basin water column; or,
sizing the basin and timing the operation of the dredge such that
the water is allowed longer residence time in the basin for
increased sediment fallout. Increased basin sizing could make a
temporary basin difficult to site and require a much longer pumping
distance.

Disposal of Dredge Spoils

Once dredge equipment has been selected for the project, disposal sites must be
identified. If hydraulic dredging is to be performed a dewatering/disposal site
must be designed with the appropriate size, containment and outlet structures.
Preferably sediments should be disposed outside the watershed, or at least in an
application protected from erosion and transport back into the lake.

Careful consideration must be given to disposal of excavated materials to minimize
costs. An upland site is preferred. Disposal of hydraulically dredged material
requires a dewatering and disposal site such as construction of a temporary
basin(s), a dry pond or a water and sediment control basin (WASCOB). Disposal
sites should be rotated, if possible to minimize the wear and tear on roads, if
trucked, or to allow adequate retention time if pumped.
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There is a potential disposal site available on Park Board property in each Area
1 and Area 2. These are illustrated on the following map.

CEl staff contacted the Daviess County Highway Department to find out where
they dispose of sediments from ditch maintenance. Highway department
personnel claim they usually have local landowners requesting the material be
dumped on their property.

The West Boggs Park Superintendent also has disposal sites available on Park
property. However, the Park proper is a long haul distance from the basins. It
may save the Park Board money to arrange disposal sites on private property,
giving consideration to weight limits of bridges, prior to the letting of the
maintenance contracts.

It is anticipated that the dewatered material removed from the lake will be in high
demand locally as topsoil or a soil amendment by persons capable of self hauling.

The disposal of dredged material can account for half of the total cost of sediment
removal operations. If the owner wishes the dredge spoil can be left piled at an
accessible site available to self-haulers for a giveaway program. Otherwise it can
be specified in contract documents that the contractor is responsible for removal
and disposal of all spoil.

Estimated O & M Costs per Year

Comparing costs are very difficuit because of the highly variable disposal
conditions with each method. For example the cost of siting and constructing a
dewatering facility for hydraulically dredged sediments plus any cost in removing
the material after dewatering (if a give away program is not implemented) may be
more or less expensive than loading, transporting, and disposing of sediments
dredged via earth moving equipment or drag-lining. These costs are highly
variable from Contractor to Contractor.

The Engineer recommends the owner advertise for bids from qualified, responsible
contractors without specifying the precise type of equipment to be used. The bid
documents may specify that the contractor is responsible for obtaining disposal
sites and arranging the timing and operation of the sediment removal to not
disrupt the normal operation of the Park and Lake during the high use season.
For example, if the operation requires dewatering this should be done after labor
day, but if sediments must be trucked from the site the Highway Department may
require the contractor to wait until after the third week of April when the roads are
more capable of supporting the loads.

It is recommended that the Park Board retain an engineer/consultant to obtain
permits, and to develop the contract documents and specifications for the
sediment removal operation.

The following table of estimated costs was generated using actual and average
costs from the following sources:

3-9



- Indiana Department of Transportation, 1993 tabulation of lump sum

and unit prices from road contracts;
- The EPA Lake and Reservoir Restoration Guidance Manual;
- Means Site Work Cost Data;
- Commonwealth Engineers lagoon cleaning project information.

Area 1
Activity Cost/Unit” No. of Units Total
Stop Log Replacement $10 / Plank 15 estimated $150.00
Hydraulic Dredge Mobilization $2,100 1 $2,100.00
Earth Moving Equipment Mobilization $2,200 1 $2,200.00
Sediment Removal - Hydraulic $2.30 / yd® 32,315 $74,325.00
Sediment Removal - Earth Moving $2.65 / yd® 32,315 $85,635.00
ggz%seﬁ?:dt';”r;?: roDl'fnpdc’f‘:é) $3.15 / yd® 32,315 $101,792.00
Area 2
Activity Cost/Unit’ No. of Units Total
Stop Log Replacement $10/ Plank | 45 (estimated) $450.00
Mobilization - Hydraulic Dredge 2,100 1 $2,100.00
Mobilization - Earth Moving 2,200 1 $2,200.00
Sediment Removal - Hydraulic $2.30/ yd3 44,140 $101,522.00
Sediment Removal - Earth Moving $2.65 / yd® 44,140 $116,971.00
Transportation and Disposal $3.15/ yd® 44,140 $139,041.00
(loader and 2 mile round trip)

" Sources of Cost Averages: - INDOT Catalog of Unit Price Averages
--  Means Site Work Cost Data
- Commonwealth Engineers Lagoon Cleaning Projects
- EPA Lake and Reservoir Restoration Guidance Manual

The estimated cost range for Area 1 maintenance is from $76,575 to $189,777,
depending on the type of equipment used and whether the dredge spoil is hauled
away and, if so, how far. If the basin is dredged every nine (9) years, the cost
ranges from $8,508 to $21,086 per year, in 1993 dollars.

The estimated cost range for Area 2 maintenance is from $104,072 to $258,662,
depending on the same variables mentioned for Area 1 above. If the basin is
dredged every seven (7) years, the cost ranges from $14,867 to $39,952 per year,
in 1993 dollars.
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POST CONSTRUCTION MONITORING PLAN

Two approaches can, and should, be taken to the monitoring component of the West
Boggs Lake enhancement project.

1) Postmonitoring of overall lake water quality response.

2) Monitoring the effectiveness of a specific management practice, such as
the constructed wetlands.

The 1988 EPA Lake and Reservoir Restoration Guidance Manual has a section on
postmonitoring of lake restoration projects. It is suitable for monitoring overall lake water
quality improvement resuiting from implementation of restoration practices. The Guidance
Manual contains a table listing a sampling protocol for overall lake monitoring.

The lake monitoring plan that follows will primarily focus on monitoring the effectiveness
of the constructed wetlands projects at removing sediments and the limiting nutrient in
aquatic systems phosphorus. A secondary component of the monitoring plan is to
inspect structures and monitor the succession of the wetland system.

A plan to monitor the success of lake enhancement projects must contain four key
elements:

1) Qualified personnel to perform the monitoring;

2) Clearly defined monitoring objectives with a specific set of monitoring
parameters;

3) A monitoring schedule;

4) A reporting format.
4a Qualified Personnel

Personnel monitoring the success of the wetlands after construction is complete
should have the following qualifications:

- General knowledge of wetland ecosystem functional values.

- Familiarity with the design objectives to be achieved by the
constructed wetlands.

e Familiarity with identification of aquatic macrophytes (vegetation
other than algaes), herbaceous vegetation, shrubs and trees.

- General familiarity with the watershed and soil types.
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Persons qualified to perform part or all of the monitoring may include:

- Professional environmental scientists such as Commonwealth
Biomonitoring staff.

- Daviess County SWCD staff.

= Bob Smolik, the current West Boggs Park Superintendent, who is
trained as a forester.

Monitoring Objectives and Recommended Inspection Parameters

The objective of this monitoring program is to ensure that the wetlands are
performing the water quality enhancement functions they were designed to
provide. In order to monitor the effectiveness of constructed wetlands, a set of
monitoring parameters must be defined. The following parameters should be
monitored.

1)

Vegetation community in each wetland basin:
- identification of the following plant classifications

- submergents aquatic macrophytes

- emergent macrophytes

- herbaceous cover

- shrubs (woody plants less than 4" diameter)
- trees

- The areal cover of the identified vegetation should be recorded as
illustrations on a diagram form of the constructed wetland basins.

Growth of dominant vegetation should be well established by July. A
good monitoring program would include the identification and areal
quantification of aquatic macrophytes. In the first few years of the life of
the constructed wetlands it is expected that algaes will be a dominant
plant. After the aquatic vegetation community is better established, the
rooted macrophytes are expected to out-compete the algal community and
nutrients will become tied up in macrophyte growth. As the constructed
wetland ecosystems mature, a succession of the vegetation community is
expected.

Both quantitative and qualitative success criteria must be developed to
measure the success of the constructed wetland project. A site map from
the engineering design phase of the constructed wetland project can be
used as a base map for, monitoring the vegetative communities and the
silt loading depth in the wetland basin. A photographic record is also a
valuable monitoring tool for documenting the progression of the wetland
ecosystem development.
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2) Structural inspection:

- Human activity and vandalism, such as riding horses and off-road
vehicles on embankments, destruction of outlet structures,
herbicide applications, illegal firewood cutting, etc.

- Animal activity, such as groundhog, beaver or muskrat burrowing

- Erosive destabilization

- tampering with control and outlet structures

- erosive activities such as riding horses and off-road vehicles on
embankments

- unauthorized harvest of trees for timber or firewood
Prompt reporting to Daviess County or conservation law enforcement personnel
of any illegal activity impairing the performance or integrity of the constructed
wetland systems
3. Chemical:

- Total Phosphorus (TP)

- Total Suspended Solids

- Transparency (Secchi depth) where possible.
Many other parameters are routinely measured in monitoring programs where
ample funding and expertise are available. Most of these parameters are
measured for reasons more academic than utilitarian. If information on additional
parameters are deemed necessary, Commonwealth Biomonitoring is available to
work with the Board to redefine monitoring objectives and professionally perform

or supervise the monitoring activities.

Monitoring Schedule

The monitoring should be performed on a seasonal basis, with consideration
given to interpreting the results of the chemical parameters. In different seasons,
natural surface waters are expected to exhibit different chemical characteristics.
This should be kept in mind when results are being analyzed. Therefore, results
should not be compared between different seasons.

Chemical samples should be taken ahead of the constructed wetland and either
from the effluent of the constructed wetland, the water held in the wetland near the
dam or outlet structure, or in the main lake immediately downstream of the
wetland systems. The sample should be taken from water representative of the
average influent and either the average effluent or the well mixed water in the
downstream portion of the constructed wetland.
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Following is the recommended annual monitoring schedule and the parameters
to monitor: -

Table 1
Monitoring Schedule
Monitoring Parameter S(f;::% Stldrlrj'nlr;)er (I;a;l\/l\llfl g:s;

Vegetation Mapping

Structural Inspection X X X
Total Phosphorus X X X
Total Suspended Solids X X X
Secchi Depth X X X

4e

The objective of measuring transparency (Secchi depths) is for measuring the
opaqueness due to suspended sediments as opposed to algal cells. It is
expected that water coming into the constructed wetland will not have a high algal
cell concentration. In the summer the algae community in the constructed
wetland basins is expected to be fully blooming. At this time, due to algae
density, the transparency in the effluent may be as low as the influent
transparency.

The monitoring program should be implemented as soon as the constructed
wetlands are filled to capacity and fully operational.

While the wetlands are expected to begin performing their intended purpose

immediately, in-lake recycling of nutrients from main lake sediments will keep the
phosphorus levels in the main lake water column high for several years to come.

Limitations to the Chosen Parameters

TSS and TP are the parameters most indicative of the functional success of the
constructed wetlands.

Transparency (Secchi depth) can be affected by either dissolved organics or
suspended solids. In the fall the concentration of dissolved organics are very high
in surface waters due to the decomposition of vegetative matter. In the summer,
algae blooms will limit transparency.

Sampling Locations and Sample Collection/Analysis

Water quality entering the wetlands should be compared to the water quality
leaving the wetland. Therefore, on each monitoring occurrence, a sample should
be retrieved from the runoff in the moving water.

44
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Within 24 hours of the end of approximately a one-inch rain event, when sediment
is being transported from the watershed into a constructed wetland basin, a
Secchi depth reading should be taken in the channel at the point where the creek
channel enters the wetland system.

A contract lab, such as Environmental Monitor Services in Indianapolis (phone
317-253-2439), can be used to perform the analytical chemistry services. The
contract lab chosen for the analytical chemistry will typically supply sample
containers for the collection and storage of water samples.

Water can be analyzed for TP and TSS at relatively reasonable rates. For example
TP samples analyzed to detection limits of one tenth of a part per billion (.1ug/l)
are usually performed for $28 per sample. Total Suspended Solids (TSS),
measured in parts per million, can be analyzed at $14 per sample.

Reporting Format

The reporting of field measurements and observations should be done on
standard forms made up by the person designated responsible for the monitoring
and reporting of resuits. Care should be taken so that data from monitoring the
constructed wetlands effectiveness can be used in a comparison to overall lake
water quality postmonitoring results.

All field data sheets should be copied and stored in a three ring binder for annual

compilation and analysis. Results of each monitoring should be tabulated so that
comparisons between monitoring inspections are presented in only a few tables.

An Alternative Monitoring Approach

In the SCS National Engineering Field Handbook, Chapter 13 discusses the
construction restoration, and enhancement of wetlands. Beginning on page 13-
61 of this chapter is a section on monitoring constructed wetland systems. The
protocol only differs from what has been suggested above in that, chemical
sampling is not covered in the SCS handbook.

Anticipated Effects of the IDNR Fish Restocking Project

Because the IDNR Division of Fish and Wildlife will be drawing down the Lake in
the winter of 1994 to perform a fish eradication and restocking program, in-lake
monitoring in the following growing season may provide results not indicative of
the effectiveness of the watershed land treatment/constructed wetland
combination.

Removal of the carp in the IDNR fish eradication project in the winter of 1994 will
tremendously improve water transparency in West Boggs Lake. Presently carp
are likely the primary source of resuspension of sediments in the lake. This
significantly limits the light penetration thus limiting the growth of aquatic
vegetation.
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Lake Drawdown Strategy

Timing of the drawdown can be helpful in flushing nutrients from the lake. In
lakes that have an outlet structure capable of releasing water from the
hypolimnion, occasional hypolimnetic releases during stratified periods can help
remove soluble reactive phosphorus from the lake. It would be beneficial for West
Boggs Park to release some water prior to the fall turnover through the lower
gates. Care must be taken not to discharge too much anoxic water during this
period to avoid a fish kill in West Boggs Creek downstream of the lake.

A possible release strategy would be to set the hypolimnetic discharge rate, from
the lower gates, at a rate less than the rate of surface discharge over the spillway.
This will allow oxygenated water to be released over the spillway along with the
anoxic hypolimnetic water released though the lower gates, until the lake level is
too low to pass over the spillway. Then as fall turnover occurs, the remaining
water can be discharged.

Another release strategy would be to place rip-rap in the receiving stream to
create oxygenating turbulence and pH adjustment as the hypolimnetic water is
released from the lower gates.

During fall turnover, much of the debris and material laying on the bottom
throughout the year becomes suspended. Draining the lake during this event
would be strategic timing to help remove both dissolved phosphorus and
organicly bound phosphorus temporarily suspended in the water column.

One strategy to use in the lake drawdown is to leave the water level down as long
as possible. This will expose the lake bottom sediments to the atmosphere to
oxidize the nutrient rich sediments causing the phosphorus to bind to sediment
particles deeper in the substrate. In turn, this inhibits their release back to the
water column when the lake is refilled.

The combination of implementation of watershed land treatment, constructed
wetlands and the removal of carp, is expected to significantly increase water
transparency. Determining which management strategy is responsible for the
most improvement in the lake will be impossible since they will be performed
concurrently.

As a result of increased transparency, depth of light penetration will increase
significantly. With increased light penetration comes the development of an
aquatic vegetation community. The soluble reactive nutrients will become tied up
in vegetation and less available for measurement in the water column. The
increased aquatic vegetation community will provide significantly improved
gamefish and wildlife habitat.
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DESIGN PROJECT REPORT

5a

Introduction
General Background

West Boggs Lake is located 3 miles north of Loogootee Indiana. Impounded in
1971 through the federal Small Watershed Program, it was originally designed to
have 622 acres of surface water, within the 7,870 acres of watershed. Due to
erosion, from the primarily (68%) agricultural watershed, the lake has lost several
surface acres now covering only 575 acres (a 7.6% loss of area).
Correspondingly, considerable volume has also been lost over the years.

Due to sediment and nutrient loading from the watershed, the capacity of the lake
to perform its beneficial functions is being reduced. Not as much water can be
stored in storm events. Recreational opportunities are impaired due to water depth
limitations, aquatic habitat siltation, and restricted light penetration limiting the
growth of aquatic vegetation. The consequences of impaired recreational use to
West Boggs Lake are a loss of recreational user revenue to the Daviess-Martin
County area. In effect, the degradation of West Boggs Lake is not just an
environmental problem, but social, political, and economic as well.

In an effort to address this sedimentation and water quality degradation, the
Daviess-Martin County Joint Park and Recreation Board (Park Board), in
conjunction with the Indiana Department of Natural Resources (IDNR), Division of
Soil Conservation's "T By 2000" Lake and River Enhancement Program,
sponsored a feasibility study to identify the sources and magnitude of sediment
and nutrient inputs into West Boggs Lake. This study was also to examine the
feasibility of alternative strategies to reduce and/or correct sediment and nutrient
loading, appraise their costbenefit effectiveness, and to prescribe the best
alternative strategies for implementation by the Park Board and IDNR.

The feasibility study recommended watershed land treatment controls for the
agricultural land uses, shoreline erosion control measures, sewage collection and
treatment and the development of constructed wetlands at least in two tributary
inlets contributing the greatest NPS pollutant load to the Lake.

The IDNR, Lake and River Enhancement Program emphasizes the "watershed
approach" to reducing sediment and nutrient inputs to surface waters. Stabilizing
sediments and sediment associated nutrients directly addresses the causes of
cultural eutrophication. This is typically accomplished through Best Management
Practices (BMPs) for land uses. When installed or performed on agricultural land
these practices are typically referred to as land treatment measures. Keeping the
soil where it belongs is the highest priority strategy.

Given the fact that well over 95% of the watershed is privately owned, full
implementation of watershed land treatment practices (or BMPs) by every
landowner in the watershed cannot be expected. The Daviess County Soil and
Water Conservation District (SWCD) District Conservationist has been successful
in encouraging landowners to implement conservation practices in the watershed.
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However, an intermittent mosaic of watershed land treatment measures is
expected to be implemented in the short term (5 years). To install BMPs on even
half of the highly erodible acres in the watershed may take many more years to
accomplish.

Even if BMPs were implemented on all of the highly erodible acres in the
watershed (5,666.4 acres or 72% of the watershed), 100% of the sediments and
nutrients would not be stabilized. Therefore, the installation of constructed wetland
systems in the two tributaries, identified in the feasibility study as being responsible
for transporting most of the nutrients and sediments to the lake, were
recommended to trap residual nutrients and sediments prior to their discharge to
West Boggs Lake. Thus, the purpose of this design project.

Existing Conditions

For purposes of the design project, and monitoring the success of the constructed
wetlands, two parameters are the primary targets of improvement. Total
suspended solids (TSS), or transparency, and total phosphorus (TP). Sediment
and phosphorus, the limiting nutrient in aquatic systems, are the two parameters
previously identified as being responsible for the eutrophication probiems in West
Boggs Lake. It can be assumed that significant reductions in TSS and TP will also
result in significant reductions in the other parameters measured in previous
limnological investigations.

The most recent measurements of transparency (Secchi depth) and TP in the lake
water column were taken August 9, 1990. The Secchi depth was 1.8 feet. In the
epilimnion (upper layer of water) the TP concentration was 0.063 ppm. In the
hypolimnion (lower layer of water) the TP concentration was 0.509 with SD of
0.018. The average in-lake water column TP concentration was 0.29 ppm or mg/l.

In the feasibility study performed in 1990, samples of influent water were taken
from seven tributary inlets to the Lake during a storm event. It is not known if
these are first flush samples or how long it had been raining prior to taking the
samples. Also it is implied in the feasibility study that the storm sampling was
conducted in August of 1890. These are important variables to consider when
attempting to compare future monitoring data.

The results showed the northwest branch of the Lake and the Shurn Creek branch

as contributing the greatest storm event loading of suspended solids and nutrients
to the Lake at the time of those sampling events.

Tributary TP and TSS Concentrations

Inlet Total P TSS
Area 1 Northwest inlet 2.80 mg/ 130 mg/l
Area 2 Shurn Creek inlet 2.70 mg/l 430 mg/l
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These values can be referenced during post construction monitoring for the
comparison of future discharge from the proposed, enhanced wetlands with
baseline conditions.

Project Locations

West Boggs Lake is located in eastern Daviess County, 3 miles north of
Loogootee Indiana just west of Hwy 231. There are two sites to receive structural
controls to create sedimentation basins. Both areas are found on the U.S.G.S,,
Loogootee, Indiana quadrangle map.

The proposed Area 1 construction site is the upstream invert of the existing 13.5'
x 8.5' corrugated, galvanized pipe arch beneath the St. Mary's Road bed. This
pipe arch connects the backwaters of an unnamed creek arm of West Boggs
Creek to the main body of West Boggs Lake. This site is located in Section 34,
Township 4N., Range 5W.

The proposed Area 2 construction site is located in the Shurn Creek arm in the

southwest part of West Boggs Lake. The site is located in Section 3, Township
3N, Range 5W.

QOverall Description of the Project

The projects are designed to enhance the area, volume, and function of existing
wetlands in each of the two project areas, to serve as sediment traps and to
facilitate nutrient uptake from the incoming water by plants.

There are two primary activities in each project area. The Area 1 project consists
of installing a pile of shot rock into the unnamed creek channel, to encourage flow
distribution over a broader area of the enhanced wetlands, and the construction
of a driven steel sheet piling dam with stop log outlets (constructed of steel H-
beams and wood stop logs) in front of the existing pipe arch beneath St. Mary's
Road. This is to raise the water elevation in the existing wetlands (west of St.
Mary's Road) from 499.6 feet above mean sea level (MSL.) to 502 feet above MSL.

The Area 2 project also includes a pile of shot rock dumped into the Shurn Creek
channel to encourage flow distribution over a broader area of the enhanced
wetlands, and the construction of a driven steel sheet piling dam with stop log
outlets (constructed of steel H-beams and wood stop logs) downstream to increase
the elevation of incoming water to increase the area and volume of the existing.
The water level upstream of the dam will be increased from an existing 499.6 feet
above MSL to a proposed 501.3 feet above MSL.

The proposed structures are intended to create an enhanced system of wetlands
in their respective sub-basins by increasing water levels. These enhanced
wetlands would serve as sedimentation basins and provide habitat for a
hydrophytic plant community to utilize nutrients from the incoming water. This is
to reduce both the sediment and nutrient loads to the main body of the lake.
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Project Objectives and Design Considerations

Project Objectives

The overall objectives of the project are to maximize the detention time and trap
efficiency in the given space owned by the Park Board and within the cost
constraints of both the Park Board and the State Soil Conservation Board.

The concept behind retaining water in a constructed wetland or sedimentation
basin is to reduce the suspension and transportation energy of moving waters.
Water in motion has the capacity to scour and transport fine sediments (silts and
clays) long distances before deposition. While a basin that has an inflow and an
outflow cannot hold water motionless, the energy can be reduced sufficiently to
facilitate the fallout of sediment from the water column.

Because of silty, clayey texture and the mineral nature of the soils in the West
Boggs Lake watershed, the soils tend to maintain suspension for relatively long
periods of time. This is called "colloidal suspension”.

Water is a polar substance. That is, natural waters have a weak negative
electrical charge. Inorganic clay particles (colloids) also possess a weak negative
electrical charge. Therefore, the colloids tend to be repelled by the water
molecules. Since the colloid has a greater density than water, it should readily be
settled from nearly stationary water. However, the phenomena of colloidal
suspension extends the duration of particle suspension. Therefore, an objective
of this project is to hold the water in retention as long as possible. However, as
with many projects of this nature, the limiting design constraints are budget,
prevention of upstream floods of greater magnitude than conditions prior to
construction, and allowable basin size rather than the theoretical settling time of
suspended colloids.

Since we cannot bring the water to a completely motionless state, under most
conditions, we must try to manipulate the flow to create hydraulic conditions more
conducive to particle fallout. Two flow manipulation actions can be taken to
facilitate particle fallout in a constructed wetland system; 1) discouraging turbulent,
channelized flow through the system and encouraging broad quiescent sheet flow
of water through the system; 2) and creating even resistance to flow throughout
the system to reduce flow velocity and increase detention time.
Design Considerations
The following concepts are considered for optimal constructed wetland design.

- Significantly reduce the horizontal velocity of the water column.

C Reduce velocities of the inflow water as it enters the basins.

- Encourage sheet flow, rather than turbulent channelized flow.
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S Encourage the uniform distribution of flow throughout the entire
volume of the constructed wetland basin.

- Maximize contact of water with the substrate and vegetation in the
wetland system to facilitate efficient nutrient uptake.

S Store as much water as possible, for as long as possible, from the
largest feasible storm event.

S Structural stability and longevity. Resistance to hydraulic stress,
erosive scour, and wave action.

- Minimization of operation and maintenance costs.
- Maximize safety of the operator and the general public.

o Optimizing the sites for fish and wildlife habitat suitability, if within
construction budget.

- Minimize construction costs.

A common mistake in the design of constructed wetland systems is failing to
provide adequate depth to support a variety of aquatic fauna year-round. In
systems that are too shallow, the water column can go anaerobic when
biochemical and biological oxygen demand depletes the water column of adequate
oxygen to support a diverse aquatic community.

Because mosquito larvae breath atmospheric oxygen via a breathing tube, they
can survive water with no dissolved oxygen. The natural predators of biting fly and
mosquito larvaes (such as dragonfly and damselfly larvaes), and many other
macroinvertabrates, breath dissolved oxygen from the water column through gills.
To maintain balanced predator/prey relationships a variety of habitats and depths
must be designed into the constructed wetland ecosystems.

To prevent having the wetland function as an unabated breeding ground for
mosquitos, the system must be designed to either, drain entirely shortly after storm
events, or have ample water depth (at least two feet) to ensure sufficient dissolved
oxygen content throughout the year. In the case of each of the proposed
structures, the only feasible alternative is to provide as much depth as possible
without flooding upstream property iliegally. Fortunately, each of the proposed
sites have existing creek channels in them and some topographic relief for a
contoured basin bottom.

Hydrology and Hydraulics

Introduction

The West Boggs Lake Enhancement Project required hydrology and hydraulic
modeling to verify that no upstream property was legally flooded by the new

5-5



structures to be put in place. A 0.10 of a foot allowable increase in flooding depth
of the upstream land was the primary design criteria upon which the hydraulics of
the project were based. The first step in the design was calculating the 100-year
24-hour storm lake elevations for the entire existing West Boggs Lake through the
duration of the storm under existing conditions. This was accomplished by using
the SCS TR-20 Modeling Program and information provided by the USDA Soil
Conservation Service. The input data was gathered from several sources. Most
of the necessary input data was taken from the West Boggs Creek Watershed
Protection and Flood Prevention Project (PL566) as built plans. The 100-Year
24-Hour storm rainfall of 6.31 inches was taken from the National Weather
Services Technical Paper No. 40. The output from TR-20 gave the inflow and
outflow hydrographs and the time versus stage relationship. It was necessary to
know this due to the interaction of the main lake with the newly created sublakes.

Maximum Inflow Maximum Outflow Maximum State

8295 CFS 356 CFS 502.92 FT, MSL

The stage versus time relationship during a 100-Yr. 24-Hr. storm is Figure 1 on the
following section. The computer printout of the TR-20 model can be seen in
Appendix A.

Runoff Calculations

The next step in the modeling process developing was developing the inflow
hydrographs for each of the proposed sublakes to be developed as sedimentation
basins. SCS's TR-20 computer model was used once again. However, it was first
necessary to calculate the time of concentration for each sedimentation basin.
This was done by using overland flow, shallow concentrated flow, channelized
flow, and wave velocity formulas as used by TR-55 to determine the time of
concentration in hours.

Area 1 - Time of Conc. Area 2 - Time of Conc.

2.01 Hours 2.37 Hours

The times of concentration, along with the drainage basin area (Maps 1 & 2), as
shown in the following section, and the rainfall were entered in TR-20 and the
inflow peaks into the sublakes were calculated. The actual rainfall inflow
hydrographs (Figures 2 & 3) are presented in the following section. A complete
computer printout of each TR-20 model can be found in Appendix B.

Area 1 (TR-20 Runoff Hydrograph)

100 Year 10 Year 2 Year

Maximum Runoff (CFS) 1526 913 496




Area 2 (Shurn Creek)(TR-20 Runoff Hydrograph)

100 Year - 10 Year 2 Year

Maximum Runoff (CFS) 2282 1370 744

Area 1

From this point, both areas were looked at separately due to their different
controlling structures and hydraulics. Area 1 was modelled first. To model the
existing conditions with the pipe arch and causeway (which serves as a dam), it
was necessary to use the modeling program, HY8 - Culverts from the Federal
Highway Administration. Once all the necessary input for the culvert and road had
been input in HY8, the stage versus outflow at different tailwater elevations was
determined. The stage versus storage relationship and the stage vs. outflow was
then entered into SCS TR-20, and the 100-Yr. 24-Hr. storm was routed through
the sublake and the main lake with the culvert hydraulics adjusted to correlate to
the main lake elevation at the time of peak outflow at the sublake. With the
current road minimum elevation of 503.8 ft, road overtopping occurs in the 100-Yr.
24-Hr. storm. The maximum outflow from Area 1 at this existing condition is
1280.5 CFS which occurred at 13.77 hours at an elevation of 504.86 ft, with
tailwater (main lake) elevation of approximately 500.8 FT at that time. The outflow
hydrograph (Figure 4) and the time versus elevation relationship (Figure 5), plus
the stage versus outflow graph (Figure 6) of the Area 1 sublake condition are
shown in the next section as well as the routing spreadsheet (Table 1). The HY8
output can be seen in Appendix C.

With a modeled 100-Year storm elevation of 504.86 ft, there is approximately 1.06
FT of road overtopping at the lowest point of the road. According to HY8 at
504.86 FT, 647 CFS (51% of peak discharge) flows through the culvert and 633
CFS (49% of peak discharge) flows over the road. This sets the maximum water
elevation at 504.96 FT. Several different weir lengths where modeled with the
maximum allowable headwater elevation being 504.96. These ranged in length
from 25 to 250 FT. It was determined that a 62 foot weir placed at 502.0 ft MSL
would best meet the needs of Park Board while staying within 1/10 of a foot of the
100 year peak. By placing the weir at 502.0 FT., the storage was increased from
15,78 AC-FT to 46.63 AC-FT; approximately a 300% increase. This can be seen
in the storage graph of Figure 7. With this weir, the 100 Yr. 24 Hr. Storm
Elevation would only be increased by .08 ft. (504.94 FT. MSL). This increases the
peak outflow from 1280 CFS to 1404 CFS (54% Road, 46% Culvert). The new
outflow hydrograph (Figure 8) and the time versus elevation relationship (Figure
9), plus the stage versus outflow graph (Figure 10), as well as the routing
spreadsheet (Table 3) are shown in the following section. This solution proves the
most economical, viable option available that stays within the law. The TR-20
output for the existing and proposed conditions can be seen in Appendix D of this
section.

Area 2

Area 2 (Shurn Creek) was much simpler to model since we know the water
elevations of the existing lake are the same as the water elevations of the
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proposed sublake, and no hydraulic structures separate them. It was also much
simpler since only one hydraulic structure was to be modeled in the proposed
condition. The one difficulty of modelling this sublake was knowing at what point
the weir becomes submerged, therefore changing the hydraulic modelling
equation. For the part of the storm where the weir is free, the simple weir formula
(Q = CLH®?) is used to model the flow over the weir. For the time of submerge
weir flow, the submerged weir flow with end constrictions ((QVQ1=[1-(H2/H1)N]>=#8,
Q1=CH1®?)) is used to calculate the upstream height. Since the elevation of the
top of the weir was set at 501.3 FT, due to normal pool constraints, it was
necessary to find out at what time the main lake reached the elevation of the top
of the weir, therefore switching the modelling equations. This occurs between 14
and 14.5 hours. The weir and sublake were modeled as a free weir formula up
to 14.5 hours and as a submerged weir after that. The peak elevation obtained
during free weir control was 502.5 FT at a flow of 2225 CFS. The relationship
between flow over the weir and the depth of the sublake above the weir can be
seen in Figure 11. However, since the elevation of the main lake continues to rise,
the sublake continues to rise with it until it reaches essentially the same elevation
as the main lake, 502.93 ft. The Area 2 routing spreadsheet (Table 3), outflow
hydrograph (Figure 12) and the time versus stage graph (Figure 13) are shown
in the next section. Figure 12 clearly shows that all flow is contained within the
sublake for the first twelve hours, allowing settling during that time. The depth
versus storage graph is Figure 14. The graph shows that the storage is increased
from approximately 18 AC-FT to 67 AC-FT for the weir elevation; over a 400%
increase. This means that the first 49 AC-FT of runoff from any storm is contained
within the sublake. The TR-20 routing model for this sublake until the weir
becomes submerged can be seen in Appendix E. This shows that the hydraulic
structure does not raise the upstream 100-Year storm elevation at all, therefore
meeting the one-tenth foot requirement. All the structure will cause is two peak
elevations instead of one for the proposed sedimentation basin.

Conclusion

Neither of the proposed structures will effect the hydrology and hydraulics of the
current dam in an adverse way, but they will reduce the maximum stage of the
lake and the peak outflow at the dam for all storm events. This will occur due to
the storage effect of the two structures. However, for the larger storms, when the
downstream lake elevation exceeds the elevations of the proposed structures, they
will likely become submerged and have a reduced effect on the main lake
hydrology. The hydrology and hydraulics in the two sublakes can only decrease
the severity of the downstream effects. This shows the new structures will have
no adverse effects on the existing main dam.
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Table |

W. Boggs Lake - Area 1 Routing Spreadsheet
(Existing Conditions)

Time " ake Elevation : Basininflow = Basin Oufflow T Basin Elevation
Hours  AUMSL T TeRs 0 oRs 1 FuMsL
8 4996 ! o 0 ; 499.5
6.5 4996 : 0.05 ' 0.01 " 4996
7 4908 T oe : 0z T s008
7.5 493.6 ' 26 : 0.1 459.61

8 4895 i 6.45 | 0.5 v 499.63
g G e e 7 E
9 : 499,81 f 19.68 , 25 ; 480.79
95 498.62 30.16 5 : 499.95
10 : 499,63 T 4341 T 10 T 001
105 499.65 : 80.18 20 f 500.29
11 499.67 ! 85.15 : 40 500.58
115 499.71 132,15 i 8152 500.87
12 499.79 358.42 203.3 501.08
125 49398 1004.98 i 391.37 501.98
13 500.27 1506.4 551.81 503.59
13.5 500.63 142531 1111.839 3 504.75
1375 | 500.82 1236.29 1279.31 504.86
14 501.01 | 1030.31 1163.67 " 504.79
14.5 501.41 ' 713.14 877.38 | 504.55
15 501.72 510.07 6398.24 504.27
165 501,94 378,16 £06.79 ; 503.92
e 502.11 292.96 537.31 5035
16.5 502.26 229.18 486.15 503.03
17 l 502.83 205.09 442 502.54
175 ! 502.48 181.47 Outflow after 502.8
18 50256 162.94 this point is | 502.67
185 1 502,63 146.68 impossible to | 502.71
19 ; 502.67 134.31 calculate due to 502.75
19.5 | 502.71 124.76 interaction with 502.78
20 : 502.75 118.45 the main lake 5028
205 502.77 i 111.91 502.83
21 ' 502.8 : 10327 502.85
215 502.82 ! 95.42 502.88
22 : 502.84 90.44 £02.89
225 502.85 87.87 502.9
23 502.87 86.52 502.91
235 502.88 85.83 _ 502.92
24 50289 84.7 i 502.93
245 502.91 77.48 502.93
25 j 502.92 53.98 ] 502.94
255 : 502.82 i 36.59 502.94
- i 502.92 ! 19.79 502.94
285 502.91 10.77 i 502.93
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Table |

W. Boggs Lake - Area 1 Routing Spreadsheet

(Exisﬁng Conditions)

Time Lake Elevation Basin Inflow Basin Outfiow | Basin Elevation
Hours Ft.MSL CFS CFS Ft. MSL
27 502.9 5.87 H 502.93
275 502.89 4.28 £02.93
28 £502.87 3.14 £502.82
285 502.85 .86 502.89

23 502 84 0.4z EpzE7
29.5 i 502.82 0.18 502.86
e e Gon ——
20.5 50279 o 502.81
3 502.77 502.79
31.5 502.75 502.78
32 502.74 502.78
325 502,72 502.74
33 502.7 502.72
335 502.69 . 502.7
34 £02.67 ] 502.68
345 502,65 502,87
35 502.64 502.65
35.5 502.62

36 502.6 ‘Essentially same lake elevations.
36.5 502.59 §Ju;( need minor head diflerential
37 502.57 ito drive water through culvert
37.5 £502.55

38 502.538

38.5 502.51

33 502.5
39.5 502.48

4 £02.46
405 502.44

41 502.43
41.5 502.41

42 502.39

425 502.38 !

43 502.36 H

43.5 502.34 i

44 502.32 i

445 502,31

a5 502.29

455 502.27

46 502.26

48.5 502.24

47 502.23

475 502.21
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Table 2

W. Boggs Lake - Area 1 Routing Spreadsheet

(Proposed Conditions)

Time Lake Elevation Basin inflow Basin Outfiow Basin Elevation
Hours Ft.MsL CFs CFs’ Ft. MSL
49886 0 0 499.6
4998 0.05 ) 1996
4998 0.6 0 4996
e Se 5 e
4336 6.45 0 49953
L 14596 i1.82 0 49989
) " 499.81 ; "19.68 o 499.79
95 499,62 :. 30.16 0 43395
10 499.63 i 43.41 0 500.1
105 49965 60.18 0 500.29
11 49967 85.15 0 500.56
115 499.71 132.15 0 500.9
12 499.79 | 358.42 s} 501.47
125 499.98 | 1004.98 159.85 502.83
13 500.27 ] 1506.4 731.46 504.33
13.5 500.63 1425.31 1398.72 504.93
14 501.01 1030.31 1177.72 504.79
145 501.41 713.14 878.14 504 55
15 501.72 510.07 698.44 504.27
155 501.94 378.16 553.99 503.96
16 502.11 292.96 446568 503.66
16.5 502.26 239.18 358.29 503.41
17 502.83 205.09 291.85 503.22
175 502.48 181.47 243.79 503.08
18 502.56 162.94 208.85 502.98
185 502.63 146.68 182.37 502.9
19 502.67 124.21 161.79 502.84
19.5 502.71 124.76 147.22 502.79
20 502.75 118.45 502.8
20.5 502.77 111.81 502.83
21 502.8 103.27 Outilow after 502.85
215 502.82 9542 this point is 502.88
22 ; 502.84 90.44 impossible to 502.89
225 : 502.85 87.87 calculate due to 502.9
23 502.87 86.52 interaction with 502.91
235 502.88 85.83 the main lake 502.92
24 50289 84.7 502.93
245 502.91 7748 502.93
25 502.92 58.98 502.94
255 £02.92 3659 502.94
26 502.92 19.79 502.94
265 502.91 10.77 502.93
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Table 2

W. Boggs Lake - Area 1 Routing Spreadsheet

(Proposed Conditions)

Time Lake Elevation Basin Irnflow Basin Outflow | Basin Elevation
Hours Ft. MSL CFsS CFs | Ft. MSL
27 502.9 587 502.93
275 502.39 428 "502.98
25 502.87 3.14 502.92
285 502.85 0.86 502.89
29 502.584 0.42 '502.87
295 502.82 0.18 502.86
30 502.8 0.04 502.83
e e e et
31 502.77 502,79
315 502.75 502.78
2 502.74 502.76
325 502.72 502.74
33 502.7 502.72
335 502.69 502.7
34 502.67 502.68
345 502.65 502.67
25 502.64 562.65
355 502.62 :
36 502.6 {Essentially same lake elevations.
365 502.58 ‘Just need minor head differential
37 502.57 :Iinc drive water thro'dgh culvert
375 502.55 | ;
38 502.53
385 i 502.51
29 i 502.5
335 502.48
40 502.48
405 502.44
41 502.43
415 502.41
42 502.39
425 502.38
43 502.36
435 502.34
44 502.32
445 502.31
45 502.29
455 502.27
46 502.26
465 502.24
47 502.23
475 502.21
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Table 3

W. Boggs Lake - Area 2 Routing Spreadshest

(Proposed Conditions)

" Time ; Lake Elevation | Basin Inflow : ~ Basin Outflow Basin Elevation
Hours | Ft. MSL ; CFs T cEs ] Ft. MSL
5 49985 0 o 4956
65 499.6 0.05 o] 499.6
7 ; 4996 i 0.67 0 4996
75 : 43986 g 3.02 o 4398

s ; 4996 : 7.91 0 18882
e e ds - e
g 499,61 ' 26.49 o
35 ; 43962 4153 0
10 . 49963 _ 61.02 s
105 499.85 | 86.07 0
11 499,67 ; 122,12 j 0
115 f 499.71 j 18879 0
12 ! 498,78 48552 : 0
125 499.98 1203.83 | 310.81 501.62
13 500.27 204822 ! 1631.01 502.25
135 500.63 - 2232.96 2208.93 502.48
*13.75* 500.82 2177.02 2224.91 502.49
14 501.01 i 19721 ; 211078 502.44
T e : iess o e e P
15 ] 501.72 510.07 1212.48 5023
185 501.94 378.16 $14.05 502,18
16 502.11 : 292.96 70874 502.23
165 502.26 239.18 456.77 502.32
17 502.83 205.09 390.47 50242
17.5 502.48 - 181.47 379.65 502.51
i8 , 502.56 162.94 329.88 502.58
185 ; 502,68 146.68 293.03 502.63
13 502.67 13431 ! 269.32 502.68
195 . 502.71 124.76 246.8 502.72
20 ; 502.75 118.45 226.3 502.75
20.5 : 502.77 111.91 210.63 502.78
21 502.8 103.27 196.73 502.8
21.5 502.82 95.42 182.8 : 502.83
22 3 502.84 90.44 1701 : 502.84
225 502.85 ] 87.87 160.24 502.86
23 ! 502.87 i 86.52 15364 502.83
2356 502.88 .: 85.83 149.5 502.89
24 ; 50289 ; 84.7 146.84 502.9
245 : 502.91 : 77.48 142.91 502.91
25 o 502.92 58.98 1313 502.92
265 = 50292 ) 36.59 -‘ 108.21 502.92
26 ; 502.92 ; 19.79 794 502.93
265 | 502.91 10.77 52.95 502.93
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Table 3

W. Boggs Lake - Area 2 Routing Spreadsheet

(Proposed Conditions)

Basin Inflow ¢

Basin Elevation

Time Lake Elevation Basin Cutilow
Hours CFt.MSL CFs CFs Ft. MSL
27 502.9 5.87 33.45 502.93
275 502.89 4.28 2058 502.92
28 502.87 314 17.96 Tsoz9
285 £02.85 0.86 17.96 ; 502.87
29 502.34 0.42 17.96 ; 502.85
g e e e -
30 502.8 0.04 17.96 502.82
30.5 502.79 0 17.86 502.8
3 502.77 17.96 507.78
315 502.75 17.95 502.77
32 502.74 17.96 502.75
325 502.72 17.96 502.73
33 502.7 17.96 502.72
335 502.69
24 502.67
345 502 65
35 502.64
355 502.62
36 502.6
36.5 502.59
37 502.57 {Essentially same lake elevations.
375 502.55 [ JUst need minor head differential
28 502.53 to drive water through culvert
385 502.51
39 5025
395 502.48
40 502.46 ] :
405 502.44 ] !
41 502,43 {
415 £02.41
42 502.39
425 502.38
43 502.36
435 502.34
a4 502.32
445 502.31
45 502.29
455 502.27
46 502.26
1455 502.24 v
47 502.23 |
475 50221 =
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5g.

Structural Stability Analysis

Given the simple nature of the designed sheet piling weirs there is no
structural foundation supporting weight. The only structural considerations
involved in either of the two weirs are the depth to which sheet piles are to be
driven into the earth. This was explained in the soils analysis presented earlier
in the Volume |, Contract Documents.

Steel Sheet Piling

The depth below the ground surface to drive the steel sheet pilings were based
on the stability characteristics of the soil strata in the project sites. In the soils
analysis report performed for this project, our geotechnical subconsuitant
explains in their report, in Volume |, that, the limiting factor to the stability of
steel sheet piling for the West Boggs projects was the minimum depth to which
steel sheeting was to be driven rather than the strength of materials. The
materials specified are typically used in much more severe applications on the
Great Lakes and on inland waterways.

Wood Stop Log Planks

The specification for wood stop planks calls for a four inch lateral thickness
plank, with strength and longevity values at least as high as those for No.1 or
structural select western red cedar.

When the lake is drawn down for periodic maintenance, or for a lower winter
pool elevation, it is expected that the stop planks will be removed and any
outlet structures will be opened to allow dewatering of the constructed wetland
areas. If, for some reason, the stop planks were left in the outlet structures
while the lake was dewatered the structures have been designed to withstand
the head forces that could be expected in the worst case condition of a major
storm event hitting the structures with the outlets closed and the main lake
drained downstream of the structures.

Structures
Alternative Strategies and Availability of Materials
Area 1

The decision to design a sheet pile structure was based on several
reasons. One reason is that our corrected H&H modeling proved that
the weir length needed to be at least 64 feet long to prevent illegally
flooding upstream and to prevent increased occurrences of flood waters
overtopping St. Mary's Road.

The use of sheet piling in Area 1 also gives the Park Board the option
of bidding out both structures as one project. Similar equipment could
be used at both sites, thus possibly reducing, or even eliminating, a
second mobilization charge.
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Operator safety and public safety are also improved by using the larger
sheet piling structures over a smaller diameter outfall structure. The
longer weir length spreads out the energy of the water discharging over
the top of the weir so head heights and flow energy is greatly reduced.
As the final plans depict, the operator pulling stop logs is kept almost
twenty feet away from the opening of the pipe arch during
maintenance.

Given the limited space at this site, an earthen dam would not be
feasible.

Area 2

Altemative 1: Earthen Dam

- The use of an earthen dam posed several potential problems in
Area 2. Due to the vulnerability of the soil types found in Area
2 to piping, and bank instability, a suitable soil must be trucked
at least 1/4 mile to the construction site. The soils identified as
being suitable in the vicinity are not on lands owned by the Park
Board, therefore the soil would have to be purchased from the
landowner.

Again, due to the stability limitations of the soil (even that soil
identified as suitable), considerable measure against piping and
embankment failure would have to be taken to protect an
earthen dam from erosion. For example, the side slopes would
need to be a very gradual slope, at least two layers of a geogrid
may have to be used to protect slope integrity, and the entire
dam, including side slopes and the top, would have to be
covered with a geofabric and rip-rap stone for its entire length.
Also a relatively deep key trench would have to be dug and
filled with impermeable clay to prevent undermining of the dam.

Preliminary feasibility calculations have shown the cost of such
a dam to be far beyond the construction cost limitations of
imposed by the budgets of the IDNR and the Park Board.

Alternative 2: Gabions

The installation of gabions across the Area 2 site was also
considered. This option was dismissed after investigations into
the water retention properties of gabions revealed their
hydraulic conductivity rates exceeded the desired range for
adequate pool retention. Gabions are also subject to the pores
being filled with sediment in the lower energy portions of the
dam. By reducing the hydraulic conductivity of the dam in lower
energy areas the water will be forced through the open areas.
This condition is not conducive to even flow distribution
throughout the entire wetland system. Low energy portions of
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the wetland would have much higher retention times than the
higher energy areas which would pass the water too rapidly
through the system. To prevent such a condition expensive
flow routing controls would have to be installed upstream of the
dam.

As one of the objectives of a constructed wetland system is to
create an environment of even flow of water through the
system, a considerable amount of excavation of the lake bottom
would have to be performed to get the tops of the installed
gabions to be level for even water retention properties.

Altemative 3: Steel Sheet Piling

After consideration of the of the above listed options, and
following the advice of IDNR staff, the feasibility of using steel
sheet piling as a dam material was examined.  After
researching the performance of sheet piling used in other water
detention situations it was determined that this was the most
feasible option for Area 2.

The desirable characteristics of steel sheet piling for this
application include its strength, durability, and longevity in
aquatic environments, speed and ease of installation and
relative cost effectiveness. The hydraulic characteristics are
also more favorable. The top of the sheet piling, it is
considered a "sharp crested weir", therefore the "effective weir
height" is not as high as a broader dam of the same elevation
covered with a coarse material such as rip-rap. In other words,
the actual the actual weir elevation can be set higher with a
sharp crested weir than with low head dam with a longer weir
surface and a coarse armor (rip-rap) top surface. This allows
for a higher normal pool elevation thus a greater wetland
volume upstream of the dam.

Steel sheet piling has been the material of choice for
construction projects in navigable waters for decades. The
majority of documented structural failures of steel sheet piling
has been a result of collision with commercial shipping vessels
rather than hydraulic stress causing structural failure.

One concem that Commonwealth staff had with steel sheet
piling was its application in relatively acidic environments. The
substrate of wetlands in Indiana can be expected to have a pH
as low as 5.0. However, this material has been successfully in
place for over 75 years in low pH environments throughout the
lower Mississippi River system without excessive corrosion of
sufficient magnitude to compromise the structural integrity of the

pilings.
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Design Constraints
Construction Costs

The major constraints to the design project are cost, space, and long
term operation and maintenance costs.

In the Revised Policies for Indiana's "T By 2000" Lake Enhancement
Program, Adopted August 14, 1990 by the State Soil Conservation
Board, paragraph I-C.-5. reads as follows "Priority will be given to
construction projects where the local entities provide a minimum of
25% of the total costs. In no case shall the State's input exceed
$100,000 for a specific construction project or $300,000 for all
construction projects on a given lake. Expenditures in excess of these
amounts will require a special exception from the Board."

Also given the budget constraints of the Park Board, it is anticipated
that the local match will not exceed 25% of the total project cost.
Therefore the cost of each construction project should not exceed
approximately $125,000.

The actual goal is to keep the cost of each structural control to a
minimum while ensuring that the design will meet program objectives.
This will allow the Park Board to divert funding into shoreline erosion
control and O&M dredging of the constructed wetland basins in the
future.

Available Space

It is the policy of IDNR to not allocate funding for property acquisition.
Fortunately, the West Boggs Park Board owns the land approximately 100+/-
feet from the normal high water mark of the lake. Since the Park Board lacks
funds for the purchase of additional land, all construction activity and proposed
constructed wetland area must be confined within the limits of property
presently owned by the Park Board.

While "T By 2000" funds can be used to excavate a sedimentation basin site
during initial construction, the policy of IDNR is to not allow the use of "T By
2000" funding for the deepening of a lake bottom through dredging. Therefore
we cannot increase the volume of the wetland basin by making it deeper
unless alternative sources of funding the dredging can be found.

Existing Structures

In Area 1, a major design consideration is to not have a negative impact on the
structural integrity of the existing St. Mary's Road bed. According to "as-built"
drawings supplied by Wayne Faust of the SCS state office, the road as built
in the early 1970's, had a top crown elevation of 504.5 feet above MSL, and
side slopes of 2:1. The as-built drawings identify the location of the original
creek channel approximately 75 feet north of the existing pipe arch.
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According to the one (1) foot contour interval topographic mapping of Area 1
developed for this design project, there is a low spot of approximately 503.8'
in the road bed approximately at the place where the original creek channel
passed beneath the roadbed. It is in this low area where the larger magnitude
storms are projected to pass over the top of the road bed. In fact this did
happen, in November 1993, after a storm event of approximately 100 year
magnitude overtopped the road in this low area. As discussed earlier, the
hydraulics modeling done for this project shows the St. Mary's Road bed being
overtopped in storm events of approximately 100 year frequency. The
November 1993 road overtopping demonstrates the accuracy of CEl's
modeling. According to local accounts, the road suffered minor erosional
damage from the overtopping.

Presently the St. Mary's Road bed is showing evidence of erosion on the side
slopes. CEl recommends that the Park Board encourage the Daviess County
Highway Department to re-establish original side slopes of the St. Mary's Road
and install slope revetment such as rip-rap. Also, the original road height
should be re-established to protect the road from future overtopping. It must
be recognized that raising the elevation of the road to prevent overtopping may
result in slightly increased flood elevations upstream.

The designed sheet piling dam in Area 1 has a weir length such that the
elevation of the head of water above the top of the sheet piling is minimized
(without excessive costs incurred for additional weir length). This is to ensure
that the existing road bed does not have to support more hydraulic pressure
than necessary in storm events of larger magnitude.

In the geotechnical analysis of soils in the project areas, Alt & Witzig Engineers
(A&W) took a soil boring from the road bank to characterize the roadbed and
subsurface materials at the Area 1 construction site (see boring location B-1
in the soils report). CEI consulted with the A&W project manager, Mr. Tom
Coffey, P.E., on the ability of the existing road bed to withstand the additional
2.4 feet of normal pool elevation on the upstream side of the road. Based on
their analysis, Mr. Coffey has no reservations in raising the normal pool
elevation on upstream side of the existing St. Mary's Road bed. The structural
stability of the roadbed is not expected to be adversely affected.

Daviess County Highway Department personnel have informed CEl that they
have routine maintenance problems with the east side of the road bed from
wave action, but that the east side has been relatively stable.

Environmental Concerns

Wetlands

Due to the nature of the proposed projects, it is necessary to construct the
structures in jurisdictional wetlands. However, the projects should prove to be
beneficial to the wetland ecosystems since they are designed to enhance the
area and volume of the existing wetlands. This will provide more of each
functional value currently provided by the existing wetlands. Applications are
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5j.

currently pending for permits from the U.S. Army Corps of Engineers for
construction activity in the wetland areas.

Threatened or Endangered Species

According to the Indiana Department of Natural Resources, no threatened or
endangered species of plants or animals are known to exist in the proposed
project locations.

Operations and Maintenance Activities

The O&M dredging of the wetland basins will cause temporary damage to the
aquatic benthic community. However, based on several studies done on other
dredging projects the negative impacts are short lived with the benthic
community recovering completely within a few seasons.

It has been demonstrated on dredging projects all over North American and
Westemn Europe that the benefits of such dredging operations far outweigh the
temporary negative impacts to the aquatic benthic community.

Given the heavy sedimentation of the subject areas, the construction or

operations and maintenance projects will not be disturbing a high quality
benthic community or a sand/gravel substrate.

Flowage Easements
The acquisition of flowage easement in addition to those already in possession

should not be necessary for the successful construction or long term operation
of the designed structures.

Special Materials Required

Steel Sheeting and H-Piles

The Steel sheet piling specified in the construction plans is Bethlehem Steel
PZ-22 or a product of equal strength and characteristics. These materials are
available from a wide variety of suppliers in the Midwest. The steel H-piles are
also widely available in the Midwest. These materials are commonly used in
similar applications on navigable waterways of the U.S. Any material
substitutions suggested by the Contractor shall be required to be approved by
the Engineer.

Wood Stop Logs
The material specified for the wood stop logs must have strength and longevity

at least equal to western red cedar number 1 grade or structural select. There
are a variety of woods that the Engineer will approve for this application.
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O & M Considerations That Have Affected Design

Stop Log Openings

The weirs have been designed with the stop log outlet structures in them to
facilitate the complete draining of the basins for O&M purposes a well as for
access for wildlife habitat enhancement projects in the future. Wood stop logs
were specified in these openings rather than a synthetic material so, if the logs
proved difficult to remove the operator has the option of using a chain saw to
remove the planks.

The use of stop logs was preferred over a gate, since it may be as long as ten
years between operating events. The likelihood of a gate becoming inoperable
over this period of time in the given environment was very high. Stop logs are
simple and long lived.

Steel Sheet Piling

This material was chosen over an earthen dam for several reasons. The
optimal design for the structures were low head weirs rather than a dam with
a single point discharge outlet structure. This allowed more even distribution
of the residence time of water moving through the constructed wetland
systems.

According to the Daviess County Soil Survey, due to the nature of soils in the
watershed, suitable materials for an earthen dam would have to be trucked at
least 1/4 mile from the Area 2 project site. And because of the instability of
the soils the dam would have to be armored with rip-rap for its entire length.
This considerably increases the initial construction costs, and the cost of
operating and maintaining the structures.

Another objective was to maintain as high a pool elevation as possible after
rain events behind the dams without illegally flooding upstream properties. As
mentioned earlier, an armored dam surface the rough surface has creates a
higher "effective weir height" than a smoother or sharper weir surface such as
that provided by the sheet piling. In other words, the volume of water stored
behind an earthen dam would necessarily be less than that behind a steel
sheeting weir of the same height. So, the actual weir height could be set
higher with steel sheet piling, thus a greater storage volume of water could be
managed.
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5l. Engineer's Estimate by Bid ltem

Engineer's Estimated Construction Costs Area 1 Structure

Task Cost/Unit 3ﬁit_§' cotal
Required

Dewatering $121 / day 5 days $605.00
Dumped Shot Rock $41 / yd® 27 yd® $1,107.00
Installation of Geofabric along Road $2.33 / yd? 34 / yd? $79.22
Placement of Rip-rap for Road Armor 22 34/ yd2 $748.00
Instailation of Steel Sheeting $12/ 12 1750/ 2 | $21,000.00
Installation of Geofabric Within Weir $2.33 / yd? 128 / yd® $298.24
Area

Placement Shot Rip-rap within Weir $22 / yd? 128 / yd® $2,816.00
Area

Grout Rip-rap in Front of Openings $40 / yd? 37 / yd® $1,480.00
Installation of Stop Logs ) $290/outlet 2 outlets $580.00
H. Piles $20.50 / L.F. 80 L.F. $1,640.00
Subtotal $30,353.46
Mobilization $8,000.00
TOTALS $38,353.46
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Engineer's Estimated Construction Costs Area 2 Structure

Task Cost/Unit No.of Units | 10 Costs
Required

Dewatering $175 / day 5 days $875.00
ggg;(ped Shot $41 / yd3 362 yd3 $1,484.20
Installation of
Geofabric on 2 >
slopes at ends $2.33/ yd 70 / yd $163.10
of weir
Placement of
rip-rap on
slopes at ends $22 / yd? 70 yd? $1,540.00
of weir on end
slopes
Installation of $12 /1 9375 $112,500.00
Steel Sheeting e
Installation of
Geofabric 2 2
Downstream of 2.33 / yd 67 yd $156.11
Qutlets
Placement of
Rip-rap 2 2
Downstream of $22 / yd 67 yd $1,474.00
Qutlets
Grout Rip-rap
Downstream of $40 / yd? 67 yd? $2,680.00
Openings
Installation of
Stop Logs $290/outlet 6 Outlets $1,740.00
H-Piles $20.50 L.F. 160 L.F. $3,280.00
Subtotal $125,892.41
Mobilization $8,000.00
TOTALS $133,892.41
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APPLICATION: FW-15,71:

STATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

CERTIFICATE OF APPROVAL OF CONSTRUCTION IN A FLOODWAY

APPLICANT: AGENT:

Daviess-Martin County Joint Commonwealth Engineers, Inc.
Parks & Recreation Board Steve W. Chafin

P.O. Box 245 7256 Company Drive

Loogootee, IN 47553 Indianapolis, IN 46237

JTREAM: AUTHORITY:

UNT West Boggs Creek IC 13-2-22, 310 IAC 6-1

(West Boggs Lake)

JROJECT DESCRIPTION:

A steel sheet pile weir with 2 stop plank structures will be placed on the upstream side of the St. Marys Road culvert crossing.
The weir will be of simi-circular shape with crest eievation at 502.0 feet, N.G.V.D. (normal pool at about 499.6 feet, N.G.V.D.).
In addition, a 10-foot wide shot rock pile extending 15 feet on both banks will be placed across the creek at a point approximately
1,500 feet upstream of the proposed weir structure. Details of the project are shown on plans received at the Division of Water
on September 2, 1993, December 15, 1993, June 15, 199, and July 13, 1994.

JROJECT LOCATION:

At the upstream side of the C.R. 1200 East (St. Mary's Road) Crossing and at approximately 400 feet downstream of C.R. 600 North
at/near Ragelsville, Van Buren Township, Daviess County

N¥% NE%, Section 34, T. 4N, R. 5W, Loogootee Quadrangle

UTM Coordinates: Downstream = 4288050 North, 505075 East, Upstream = 4288200 North, 504625 East

AUTHORIZATION AND APPEAL NOTICE:
This signed document constitutes the issuance of a permit by the Natural Resources Commission, or its designee, subject to the
conditions as stated on the pages entitled "General Conditions" and "Specific Conditions". This permit or any of the conditions
which it contains may be appealed by applying for administrative review. Such review is governed by the Administrative Orders
and Procedures Act, IC 4-21.5, and by the Department's rules relating to adjudicative proceedings, 310 IAC 0.6. In order to
obtain an appeal, a written petition must be filed within 18 days of the mailing of this notice. [t should be addressed to:

Mr. Stephen L. Lucas, Director =<
Division of Hearings
Room W272
402 West Washington Street
Indianapolis, Indiana 46204

The petition should contain specific reasons for the appeal and indicate the portion(s) of the permit to which the appeal pertains.

If an appeal is filed, the Natural Resources Commission will make the final agency determination following a legal proceeding
conducted before an Administrative Law Judge.

Auqust 12, 1994 7
Jate /géhn N. SimpSon, PE
irector

Division of Water

locuments prepared by: Jimmy Yee
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APPLICATION: FW-15,71!

STATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

SPECIFIC CONDITIONS

other than those measures necessary to satisfy the "General™ and "Specific" conditions, there shall be no deviation
from the information received at the Division of Water on the following date(s) without the prior written approval of
the Department of Natural Resources:

Information received: September 02, 1993, December 15, 1993, June 15, 1994, and July 13, 1994

this approval shall become void if construction has not been initiated within 24 months from August 12, 1994

seed and mulch all disturbed areas not protected by other methods
maintain functional erosion and sediment control measures until all disturbed areas are stabilized

seed and protect all disturbed streamvanks with erosion control blankets as soon as possible to stabilize soil and
enhance establishment of vegetation

protect all 3:1 slopes or steeper with erosion control blankets as soon as possible after seeding when they are not
protected by other methods

seed and mulch all bare and disturbed areas as soon as possible after properly spreading the dredged material

minimize and contain within the project Limits all tree and brush clearing and provide the opportunity to utilize
cleared trees of firewood and timber size

if this project singly or cumulatively involves % acre or more of tree (of any size) removal, a mitigation plan must be
developed, approved, and implemented to provide reforestation at no less than a 2:1 acreage ratio

revegetate all bare and disturbed areas with a mixture of grasses (excluding all varieties of tall fescue), legumes, and
woody species upon completion

minimize and contain within the project limits inchannel disturbance and the clearing of trees and brush

revegetate disturbed banks as soon as possible after construction to prevent erosion

do not leave felled trees, brush, or other debris in the floodway
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APPLICATION: FW-15,71

STATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

GENERAL CONDITIONS

This permit must be posted and maintained at the site of the permitted activity until the project is complete.

If any archaeological artifacts or human remains are uncovered during construction, federal law and regulations (16 USC 470,
et seq.; 36 CFR 800.11, et al) and state law (IC 14-3-3.4) require that work must stop and that the discovery must be
reported to the Division of Historic Preservation and Archaeology within two (2) business days.

This permit should not be construed as a waiver of any local ordinance or other state or federal laws.

This permit does not relieve the permittee of the responsibility of obtaining additional permits, approvals, easements,

etc. as required by other federal, state, and local agencies. These agencies include, but are not limited to:

U.S. Army Corps of Engineers, Louisville District
indiana Department of Environmental Management
Daviess County Drainage Board

Local city or county planning and zoning commission

This permit does not relieve the permittee of any liability for the effects which the project may have upon the safety of

life and property of others.

This permit may be revoked by the Department for violation by the applicant of any condition, or applicable statute or rule.
This permit shall not be assignable or transferable without the prior, written consent of the Department.

The Department shall have the right to enter upon the site of the permitted activity for the purpose of inspecting the
authorized work.

The receipt and acceptance of this permit by the applicant shall be considered as acceptance of all "General" and "Specific"
conditions contained therein.



i APPLICATION: FW-15,71

STATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

CERTIFICATE OF APPROVAL OF CONSTRUCTION IN A FLOODWAY

APPLICANT: . AGENT:
Daviess-Martin County Joint Commonwealth Engineers, Inc.
Parks & Recreation Board Steve W. Chafin
P.O. Box 245 7256 Company Drive
" Loogootee, IN 47553 Indianapolis, IN 46237
STREAM: AUTHORITY:
Shurn Creek IC 13-2-22, 310 IAC 6-1

(West Boggs Lake)

’ROJECT DESCRIPTION:

A steel sheet pile weir with three stop plank structures will be placed across the lake for the purpose of nutrient and sediment
removal. The top of the weir will be at elevaticn 501.3 feet, N.G.V.D. (normal pcol at about 499.6 feet, N.G.V.D.), In addition,
a 10' wide shot rock pile extending 15 feet on both banks will be place across the creek at a point approximately 1,500 feet
downstream of the C.R. 1050 West crossing. Details of the project are shown on plans received at the Division of Water on
Septemder 2, 1993, December 15, 1993, June 15, 1994, and July 13, 1994.

2ROJECT LOCATION: .
At approximately 3,700 feet east of C.R. 1050 East and about 3,100 feet north of C.R. 350 North (Downstream Limits)
at/near Ragelsville, Van Buren Township, Daviess County
E%, SW%, SW%, Section 3, T. 3N, R. 5W, Loogootee Quadrangle
UTH Coordinates: Downstream = 4285100 North, 503700 East, Upstream = 4285100 North, 503200 East

AUTHORIZATION AND APPEAL NOTICE:
This signed document constitutes the issuance of a permit by the Natural Resources Commission, or its designee, subject to the
" conditions as stated on the pages entitled "General Conditions” and “Specific Conditions®. This permit or any of the conditions
(.. which it contains may be appealed by applying for administrative review. Such review is governed by the Administrative Orders
and Procedures Act, IC 4-21.5, and by the Department's rules relating to adjudicative proceedings, 310 IAC 0.6. In order to
obtain an appeal, a written petition must be filed within 18 days of the mailing of this notice. It should be addressed to:

Mr. Stephen L. Lucas, Director
Division of Hearings
Room w272
402 West Washington Street
Indianapolis, Indiana 46204

The petition should contain specific reasons for the appeal and indicate the portion(s) of the permit to which the appeal pertains.
1f an appeal is filed, the Natural Resources Commission will make the final agency determination following a legal proceeding
conducted before an Administrative taw Judge.

Auqust 12, 1994 W#

Nate ohn N. SimpSofi, PE
’//’girector
Division of Water

, ..ocuments prepared by: Jimmy Yee
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APPLICATION: FW-15,71.

STATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

SPECIFIC CONDITIONS

other than those measures necessary to satisfy the "General™ and "Specific" conditions, there shall be no deviation
from the information received at the Division of Water on the following date(s) without the prior written approval of
the Department of Natural Resources:

Information received: September 02, 1993, December 15, 1993, June 15, 1994, and July 13, 1994
this approval shall become void {f construction has not been initiated within 24 months from August 12, 1994

seed and mulch all disturbed areas not protected by other methods
maintain functional erosion and sediment control measures until all disturbed areas are stabilized

seed and protect all disturbed streambanks with ercsion control blankets as soon as possible to stabilize soil and
ephance establishment of vegetation

protect all 3:1 slopes or steeper with erosion control blankets as soon as possible after seeding when they are not
protected by other methods

seed and mulch all bare and disturbed areas as soon as possible after properly spreading the dredged material

minimize and contain within the project limits all tree and brush clearing and provide the opportunity to utilize
cleared trees of firewood and timber size

if this project singly or cumilatively involves % acre or more of tree (of any size) removal, a mitigation plan must be
developed, approved, and implemented to provide reforestation at no less than a 2:1 acreage ratio

revegetate all bare and disturbed areas with a mixture of grasses (excluding all varieties of tall fescue), legumes, and
woody species upon completion

minimize and contain within the project limits inchannel disturbance and the clearing of trees and brush

revegetate disturbed banks as soon as possible after construction to prevent erosion

do not leave felled trees, brush, or other debris in the floodway
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APPLICATION: FW-15,71

S8TATE OF INDIANA
DEPARTMENT OF NATURAL RESOURCES

GENERAL CONDITIONS

This permit must be posted and maintained at the site of the permitted activity until the project is complete.

1f any archaeological artifacts or human remains are uncovered during construction, federal law and regulations (16 USC 1.70,'
et seq.; 36 CFR 800.11, et al) and state law (IC 14-3-3.4) require that work must stop and that the discovery must be
reported to the Division of Historic Preservation and Archaeology within two (2) business days.

This permit should not be construed as a waiver of any local ordinance or other state or federal laws.

This permit does not relieve the permittee of the responsibility of obtaining additional permits, approvals, easements,
etc. as required by other federal, state, and local agencies. These agencies include, but are not Limited to:

U.S. Army Corps of Engineers, Louisville District
Indiana Department of Envircnmentai Management
Daviess County Drainage Board

Local city or county planning and zoning commission

This permit does not relieve the permittee of any liability for the effects which the project may have upon the safety of
life and property of others.

This permit may be revoked by the Department for violation by the applicant of any condition, or applicable statute or rule.
This permit shall not be assignable or transferable without the prior, written consent of the Department.

The Department shall have the right to enter upon the site of the permitted activity for the purpose of inspecting the
authorized work.

The receipt and acceptance of this permit by the applicant shall be considered as acceptance of all "General™ and “Specific"
conditions contained therein. '



DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, LOUISVILLE . .
CORPS OF ENGINEERS S a.;1
P.0. BOX 59 ° g =
LOUISVILLE, KENTUCKY 40201-0059
May 20, 1994

Ve

Operations .and Readiness Division
Regulatory Branch (North)
ID No. 199301073-gdn

"Mr. Robert Smolik

Daviess-Martin County Joint Park
and Recreation Becard

P.0O. Box 245

Loogootee, Indiana 47553

Dear Mr. Smolik:

Enclosed is Department of the Army (DA) Permit Number
199301073, authorizing the plan to place fill material in West
Boggs Lake to facilitate the construction of water control
structures. The purpose of the project is to raise the water
elevation in order to increase the area and volume of wetlands and
to reduce sediment and nutrient loading in the lake. The project
is located along the causeway on St Mary's Road and within Section
34, Township 4 North, Range 5 West, in Daviess County, Indiana.
Also enclosed is ENG Form 4336, "Notice of Authorization," which
must be displayed at the construction site throughout
construction.

Please indicate your acceptance of the terms and conditions of
the permit by signing and dating both copies of the permit form on
the lines provided for "Permittee" and "Date" and return one copy
to us in the enclosed envelope. This permit will not be valid
until we receive the signed copy. Upon completion of the work
authorized under this permit, the enclosed Completion Report form

must be completed and returned to this office.

Should any modification of the plans become necessary for any
reason, approval from the District Engineer must be received prior
to the start of the work. Copies of this letter will be sent to
the appropriate coordinating agencies (see enclosure for
addresses) .

Sincerely,

xéLAAﬁ/ /71-454€
Gerry Newell

Project Manager
Regulatory Branch

Enclosures



ADDRESSES FOR COORDINATING AGENCIES

Mr. Charles Orzehoskie

Chief, Wetlands Regulatory Unit

U.S. Environmental Protection Agency
Region V

77 West Jackson Boulevard

Chicago, Illinois 60604

Mr. Dave Hudak

Field Supervisor

U.S. Department of the Interior
Fish and Wildlife Service

620 South Walker Street
Bloomington, Indiana 47403-2121

Ms. Kathy Prosser

Commissioner

State of Indiana

Department of Environmental Management
P.O. Box 6015

Indianapolis, Indiana 46206-6015

Mx. Steve Jose

Environmental Supervisor

Division of Fish and Wildlife
Department of Natural Resources

402 West Washington Street, Room 273
Indianapolis, Indiana 46204

Mr. John N. Simpson, P.E., L.S.
Director

Division of Water

Indiana Department of Natural Resources
402 West Washington Street, Room W264
Indianapeolis, Indiana 46204

Mr. Patrick R. Ralston

State Historic Preservation Officer
Indiana Department of Natural Resources
402 West Washington Street, Room 274
Indianapolis, Indiana 46204



DEPARTMENT OF THE ARMY PERMIT
Permittee: Daviess-Martin County Joint Park and Recreation Board
Permit No.: 199301073
Issuing Office: U.S. Army Engineer District, Louisville
NOTE: The term “you” and its derivatives, as used in this permit, means the permittee or any future rransferee. The term
“this office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permirted
activity or the appropriate official of that office acting under the authority of the commanding officer.
You are authorized to perform work in accordance with the terms and conditions specified below.
Project Description: To place fill material in West Boggs Lake to facilitate the construction of water control structures in
order to raise the water elevation to increase the area and volume of existing wetlands. The project is located along the

causeway on St. Mary’s Road.

Project Location: Northeast Quarter of Section 34, Township 4 North, Range 5 West, on West Boggs Lake, in Daviess
County, Indiana

Permit Conditions:

General Conditions:

1. The time limit for completing the work authorized ends on May 31, 1997. If you find that you need more time to
complete the authorized activity, submit your request for a time extension to this office for consideration at least one month
before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and
conditions of this permit. You are not relieved of this requirement if you abandon the pennitted activity, although you may
make a good faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to
maintain the authorized activity or should you desire to abandon it without a good faitli transfer, you must obtain a
modification of this permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state
coordination required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National
Register of Historic Places.

4, If you sell the property associated with this permit, you must obtain the signature of the new owner in the space provided
and forward a copy of the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the conditions specified
in the certification as special conditions to this permit. For your convenience, a copy of the certification is attached if it

contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensure

“that it is being or has been accomplished in accordance with the terms and conditions of your permit.

ENG FORM 1721, NOV 86 EDITION OF SEP 82 IS OBSOLETE. {33 CFR 325 (Appendix A))



Special Conditions:

a. The permittee shall comply with the conditions outlined in the Section 401 Water Quality Certification granted by the
Indiana Department of Environmental Management, dated April 14, 1994 (copy attached).

b. The permittee shall ensure that all construction equipment is cleaned, maintained, and refueled at an upland site away from
West Boggs Lake or any other drainageway, including wetland areas.

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
a. Section 404 of the Clean Water Act (33 U.S.C. 1344).
2. Limits of this authorization.
a. This permit does not obviate the need to obtain other Federal, state, or local authorization required by law.
b. This permit does not grant any property Tights or exclusive privileges.
¢. This permit does not authorize any injury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal project.
3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from natural
causes.

b. Damages to the permitted project or uses thereof as a Tesult of current or future activities undertaken by or on behalf
of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or-structures caused by the activity
authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.
e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant’s Data: The determination of this office that issuance of this permit is not contrary to the public
interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit any time the circumstances
warrant.  Circumstances that could require a reevaluation include, but are not limited to, the following:

a. Your failure to comply with the terms and conditions of this permit.

_b. The information provided by you in support of your permit application proves to have been false, incomplete, or
" inaccurate (See 4 above).

c. Significant new information surfaces which this office did not consider in reaching the original public interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The



referenced enforcement procedures provide for the issuance of an gdlninistrative order requiring you to comply with the terms
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in certain situations
(such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the
cost.

6. Extensions. General condition 1 establishes a time limit of the completion of the activity authorized by this permit.
Unless there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public
interest decision, the Corps will normally give favorable consideration to a request for an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this
permit.

2277 42214 | ~ 6’425/991

RMITTEE) (DATE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed below.

HERBERT F. HARBACK
COLONEL, CORPS OF ENGINEERS

5-20-F¢4

COMMANDER AND DISTRICT ENGINEER (DATE)

Bisny Neetp

BY: Gerry Newell
Project Manager
Regulatory Branch

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms
and conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this
permit and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and date
below.

(TRANSFEREE) (DATE)
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DEPARTMENT OF THE ARMY i
U.S. ARMY ENGINEER DISTRICT, LOUISVILLE
CORPS OF ENGINEERS
P.O. BOX 59
LOUISVILLE, KENTUCKY  40201-0059

May 24, 1994

Operations and Readiness Division
Regulatory Branch (North)
ID No. 199301075-gdn

Mr. Robert Smolik

Daviess-Martin County Joint Park
and Recreation Board

P.0O. Box 245

Loogootee, Indiana 47553

Dear Mr. Smolik:

Enclosed is Department of the Army (DA) Permit Number
199301075, authorizing the plan to construct an aluminized metal
sheet piling dam across the Shurn Creek embayment of West Boggs
Lake. The project would also involve the construction of concrete
bunkers within the Shurn Creek channel to reduce flow velocity
within the channel. The project is located in Sections 3 and 4,
Township 3 North, Range 5 West, near Loogootee, Daviess County,
Indiana. Also enclosed is ENG Form 4336, "Notice of
Authorization, " which must be displayed at the construction site
throughout construction.

Please indicate your acceptance of the terms and conditions cf
the permit by signing and dating both copies of the permit form on
the lines provided for "Permittee” and "Date" and Treturn one copy
to us in the enclosed envelope. This permit will not be valid
until we receive the signed copy. Upon completion of the work
authorized under this permit, the enclosed Completion Report form
must be completed and returned to this office.

Should any modification of the plans become necessary for any
reason, approval from the District Engineer must be received prior
to the start of the work. Copies of this letter will be sent to
the appropriate coordinating agencies (see enclosure for
addresses) .

Sincerely,

xfiouu/ 71&zauhki
Gerry Newell

Project Manager
Regulatory Branch

Enclosures



ADDRESSES FOR COORDINATING AGENCIES

Mr. Charles Orzehoskie

Chief, Wetlands Regulatory Unit

U.S. Environmental Protection Agency
Region V

77 West Jackson Boulevard

Chicago, Illinois 60604

Mr. Dave Hudak

Field Supervisor

U.S. Department of the Interior
Fish and Wildlife Service

620 South Walker Street .
Bloomington, Indiana 47403-2121

Ms. Kathy Prosser

Commissioner

State of Indiana

Department of Environmental Management
P.0O. Box 6015

Indianapolis, Indiana 46206-6015

Mr. Steve Jose

Environmental Supervisor

Division of Fish and wWildlife
Department of Natural Resources

402 West Washington Street, Room 273
Indianapolis, Indiana 46204

Mr. John N. Simpson, P.E., L.S.
Director

Division of Water

Indiana Department of Natural Resources
402 West Washington Street, Room W264
Indianapolis, Indiana 46204

Mr. Patrick R. Ralston

State Historic Preservation Officer
Indiana Department of Natural Resources
402 West Washington Street, Room 274
Indianapolis, Indiana 46204



DEPARTMENT OF THE ARMY PERMIT
Permittee: Daviess-Martin County Joint Park and Recreation Board

Permit No.: 199301075
Issuing Office: U.S: Army Engineer District, Louisville

NOTE: The term “you™ and its derivatives, as used in this permit, means the permittee or any future transferee. The term
“this office” Tefers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted
activity or the appropriate official of that office acting under the authority of the commanding officer.
You are authorized to perform work in accordance with the terms and conditions specified below.

f
Project Description: To construct an aluminized metal sheet pile dam across the Shum Creek embayment of West Boggs
Lake. The purpose of the dam is to raise the water elevation to increase the size and volume of existing wetlands.

Project Location: The project is located on the Shurn Creek arm of West Boggs Lake, and within Sections 3 and 4,
Township 3 North, Range 5 West, in Daviess County, Indiana.

Permit Conditions:
General Conditions:

1. The time limit for completing the work authorized ends on May 31, 1997. If you find that you need more time to
complete the authorized activity, submit your request for a time extension to this office for consideration at least one month

before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and
conditions of this permit. You are not relieved of this requirement if you abandon the perniitted activity, although you may
make a good faith transfer to a third party in compliance with General Condition 4 beélow. Should you wish to cease to
maintain the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a
modification of this permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state
coordination required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National
Register of Historic Places.

4. 1f you sell the property associated with this permit, you must obtain the signature of the new owner in the space provided
and forward a copy of the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the conditions specified
in the certification as special conditions to this permit. For your convenience, a copy of the certification is attached if it

contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary [0 ensure
that it is being or has been accomplished in accordance with the terms and conditions of your permit.

Special Conditions:
a. The permittee shall comply with the conditions outlined in the Section 401 Water Quality Certification granted by the

Indiana Department of Environmental Management, dated April 14, 1994 (copy attached).

ENG FORM 1721, NOV 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A))



b. The permittee shall ensure that all construction equipment is cleaned, maintained, and refueled at an upland site away from
West Boggs Lake or any other drainageway, including wetland areas.

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
a. Section 404 of the Clean Water Act (33 U.S.C. 1344).
2. Limits of this authorization.
a. This permit does not obviate the need to obtain other Federal, state, or local authorization required by law.
b. This permit does not grant any property rights or exclusive privileges.
c. This permit does not authorize any injury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal project.
3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from natural
causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on behalf
of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted- activities or structures caused by the activity
authorized by this permit.

d. Design or construction deficiencies associated with the permitted work. -
e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant’s Data: The determination of this office thar issuance of this permit is not contrary to the public
interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit any time the circumstances
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following:

a. Your failure to comply with the terms and conditions of this pemit.

b. The information provided by you in support of your bermi( application proves to have been false, incomplete, or
inaccurate (See 4 above).

c. Significant new information surfaces which this office did not consider in reaching the original public interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the ternms
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in cerrain situations
(such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the
cost. '



6. Extensions. General condition 1 establishes a time limit of the completion of the activity authorized by this permit.
Unless there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public
interest decision, the Corps will normally give favorable consideration to a request for an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this
permit.

’27/////[ i wﬂﬁéc | 4//7, v o

ZF?ERM]'ITEE) (DATE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed below.

HERBERT F. HARBACK
COLONEL, CORPS OF ENGINEERS 5-2 5‘_7¢

COMMANDER AND DISTRICT ENGINEER (DATE)

&wuy T ecnert

BY: Gerry Newell
Project Manager
Regulatory Branch

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms
and conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this
permit and the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and date
below.

(TRANSFEREE) (DATE)



DAVIESS-MARTIN COUNTY JOINT
PARK AND RECREATION BOARD

WEST BOGGS LAKE ENHANCEMENT DESIGN PROJECT

INDIANA DEPARTMENT OF NATURAL RESOURCES
PERMIT APPLICATION FOR CONSTRUCTION
IN A FLOODWAY

DECEMBER 1993

CONMMONNEALTH
ENGINEERS, INC.



COMMONWEALTH ENGINZERS, INC.
Environmetal Engineers & Consuliants
7256 Company Drive LETTER OF TRANSMITTAL
Indianapolis, Indiana 46237
Phone: (317) 888-1177
Fax #: (317) 887-8641 OATE 5 113/93 RN

IATTENTION

Ms. Julie Perry

TO: IDNR, Division of Water RE Lest Boggs Lake

402 West Washington Street, RM 264

Indianapolis, IN 46204

GENTLEH
ARE SENDING YOU 0 X UNDER SEPARATE COVER VIA UPS THE FOLLOWING ITEMS:
0 SHOP DRAWINGS N PRINTS 0 PLANS O SAMPLES DSPECIFICATIONS
. COPY OF LETTER CHANGE ORDER
a o a
COPIES DATE NO. DESCRIPTION
25 Returned "Green Card" certified mail return receipts from affected parties.
1 Check for $50.00 application fee
1 Hydrology and Hydraulics Modeling Report for both Areas 1 and 2.
2 Permit Applications with "Statement of Affirmation" signed.
1 Detailed Plans for hydraulic control weirs and erosion control.
THESE ARZ TRANSMITTED AS CHECKED ]
FOR APPROVAL ] RESUBMIT COPIES FOR APRROVAL
FCR YOUR USE N SUBMIT COPIES FCR CISTRIBUTICN
— RETURN CORRECTED PRINTS

PRINTS RETURNED AFTER LCAN TO US

)L e

L

azMarks _Dear Ms. Perrv: The enclosed items listed above were reauested in vour 9/22/93

and 10/26/93 abevance notice. I have forwarded the two original to Bob Smolik of West

Bozgs Park for his signature on the " Statement of Affirmation”. These signed

applications will be forwarded as soon as I receive them back.

Thank You,

csov 7o _file/chron./Bob Smolik /Mike Massonne / A //
y .
A T

Steve Chaf}ﬁ

{1f enciosures are not as noted, kindly notify us at once.



EORRO

PERMIT APPLICATION FOF
IN A FLOODWAY
State Form 42948 (R/4-81)

Approved by the State Board of Accounts, 1889

"ONSTRUCTION

[ R S .
7 ZE G
Division of Water
" Deganiment ot Natural Resources
402 West Washington Street, Room W264 .
Indianapolis, Indiana 46204
Tetephone: (317) 232-5660

N C St lE

Mail To:

REQUIREMENT FOR ADDITIONAL INFORMATION AND PERMITS [ £

17123

Application made to and approval granted by the Department of Natural Resources does not in any way relieve the applicant
of the necessity of securing easements or other property rights, permits and approvals from affected property owners and
other local, state, and federal agencies.

1.

APPLICANT INFORMATION

2. AGENT OR ENGINEER INFORMATION

Name of Applicant

Daviess-Martin County Joint

Name of Agent or Engineer
Commonwealth Engineers, Inc.

Park and Recreation Board
Adaress (Street, P.O. Box or Rural Route) Address (Street, P.O. Box or Rural Route)
P.0. Box 245 7256 Company Drive

City, state and ZIP code

Loogootee, Indiana 47533

City, state and ZIP code

Indianapolis, Indiana

46237

| Wark Talanhone Numbner

, 812,295-3421 (

Home Talan:

{ )

Wark Telephone Number l

317 888-1177 |

3. LOCATION OF THE PRO

POSED PROJECT

Body of Water
West Boggs Creek Lake Area 1

U.5.G.S. Quadrangle Map

Loogootee, Indiana

Section or Grant

County
Daviess

Quarter Section (Check one)
HNE ONW CSE OSW

34

Civil Township

Township (Check direction)

Range (Check direction)

VanBuren

_4 &N o Os

__ 5 SEo Ew

Nearest City or Town
Loocootee, Indiana

Additional tocation intormation (distance from major roat ys, bridges.
on the west side of the causeway along St. Mary's

5. erc.)

Road.

4. NATURE OF THE PROP

OSED PROJECT

 Access Channel C Dam or !mpoundment

O Fiood Control G

7 Bridge or Culvert C: Excavation T Levee c
c

Fill &

. Builging

X Other, piease specify:

Flow regime modification structure over a 8.5°

Mining -

X 13.5' pipe arch __ beneath

Outtall Structure
Residence Addition
Seawall or Bank Protection
Utility

St. Mary's Road

connecting an unnamed creek arm to the main body

of West Boggs Lake.

5. PURPOSE OF THE PROPOSED PROJECT

State tha Juroosa. necessi'y

The objective of

this project is to increase the volume and area of the existing wetland on

the west side of St.

Marv's Road for the purpose of removing sediments and nutrients from the

watershed runoff

prior to its discharge into West Boggs Lake.

This is part of an IDNR Lake

_Enhance

ment _project to reduce the documented excessive sediment and nutrient loading to est

Bogas Lake.

a&



6. NAMES AND ADDRES 3 OF THE PROPERTY OWNER AND ADJC NG LANDOWNERS

Provide the name and address of the property owner where the proposed activity will be conducted and list adjoining lanc
owners which may be affected by the proposed project. Use additional shests if necessary. Failure to list the property owner(s;
and each adjoining landowner may cause a permit issued by the Department to later become voided.

Property Owner(s) Adjoining Landowner #1

Daviess-Martin Countv Joint Park & Recr Board Howard Stoll

Address (Strest, P.O. Box or Rural Route) Address (Street, P.O. Box or Rural Routs)
P.0. Box 245 R.R. 3

City, state and ZIP code Clty, state and ZIP code

Loogootee, Indiana 47553 Loogootee, Indiana 47553
Adjoining Landowner #3

Agjoining Landowner #2

Marlin Knepp Paul Miller

Address (Street, P.O. 8ox or Rural Routs) . Address (Street, P.O. Box or Rural Route)

R.R. 3, Box 304 R.R. 2

City, state and ZIP code City, state and ZIP code

Loogootee, Indiana 47533 Montgomery, Indiana 47558

Adjoining Landowner #4 Adjoining Landowner #$

David V. Wagler Bernie Duncheon

Address (Street, P.O. Box or Rural Route) Address (Street, P.O. Box or Rural Route)

R.R. 3 R.R. 2

City, state and ZIP code City, state and ZIP code

Loogootee, Indiana 47553 Montgomery, Indiana 47538
Adjoining Landowner *6 Adjoining Landowner #7

Joseph Kemp Brian Traylor

Acdress (Street, £.0. Box or Rural Route) Address (Street, P.O. Box or Rural Route}

R.R. Box 292 Box 64

City, state and ZIP code _ City, state and ZIP code

Loogootee, Indiana 47553 Montgomery, Indiana 47558
Adjoining Landowner =g Adjoining Landowner #9

Richard J. Tavlor Henry Wittmer
Address (Street. P.O. Bex or Rural Route) Aadress (Street, P.O. Box or Rural Route)

R.R. 3. Box 302 R. R._1
City, state and ZIP code City, state and ZIP code

Loogootee, Indiana 47553 Montgomery, Indiana &7558

Adjoining Landowner #10 Adjoining Landowner #11

Rex Mover Noah Wittmer

Address (Street, P.O. Box or Aural Route) Address (Street, P.O. Box or Rural Route)

315 Eastgate ) R.R. 1
City. state and Z!P code City. state and ZIP coae

Vincennes, Indiana 47591 . Montgomerv, Indiana 47558
7. ADDITIONAL INFORMATION

Corps Public Notice # IDNR Early Coordination #

8. STATEMENT OF AFFIRMATION

| herepy swear or atfirm. under the penalties for perjury, that the information submitted herewith is to the best of my knowxe_dge
and belief. true. accurate and complete. and that the property owner(s). and adjcining iandowners have been notitied of the project.

AUAEAAL A
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‘E 6. NAMES AND ADDRES'  OF THE PROPERTY OWNER AND ADJC' NG LANDOWNERS

Provide the name and address of the property owner where the proposed activity will be conducted and list adjoining land-
owners which may be aftected by the proposed project. Use additional shests if necessary. Failure to list the property owner(s)
and each adjoining landowner may cause a permit issued by the Department to later become voided.

L)Prcpeny Owneris)

.

aviess-Martin Countv Joint Fark & Recr Board

Ad\]o/iplnq Landowner 1
Edwin Knepp

Aadress (Street, P.O. Box or Aural Aoute)
P.0. Box 245

Address (Street, P.O.‘ Box or Rural Routs)
R.R. 2

City, stata and ZIP code
Loogootee, Indiana 47553

City, state and ZIP cods
Loogootee, Indiana 47553

djoining Landowner #2
Rebecca Knepp

Adjqining Langowner *3
Kerman Graber

Aqdress (Street, ».01. Bcx of Rural Route)

R.R. 2, Box 145

Address (Sireat. P.O. Box or Rural Route)
R.R. 2

City, 3tate and ZI? coce
Loogootee, Indiana 47553

City, stztg 3n0 717 code
Loogootee, Indiana 46553

Adjoining Landowner 74

| Mark Hopkins

\A/d;ymmg Landowner *5

Hubert Hopkin

Address (Street, P.O. Box or Rural Route)
R.R. 2

Address (Street, P.O. Box or Rural Route)
R.R. 2

City, state and ZIP code
Loogootee, Indiama 47553

City, state and ZIP code
Loogootee, Indiana 47553

Adjoining Landowner *6

/| Paul Hopkins

Adjoining Landowner #7
Mary Margaret Vinevard

Address (Street, £.O. Box or Rural Route}
R.R. 2

Address (Street, P.O. Box or Rural Route)
1707 Chalcdonv Street, Apt. 14

City, state and ZIP code
Loocootee, Indiana 47553

City, state and ZIP code
San Diego, California 92109

‘Agjoining Landowner #8

A Eli Graber

yjoinmg Langowner #S

iVl Amos Wagler

Address (Street, P.O. Box or Rural Route)
R.R.

Addrass (Street, P.O. Box or Rural Route}
R.R. 2

City, state ang ZIP code
Loogootee, Indiana 47553

City, state and ZIP code
Loogootee, Indiana 47553

/ﬂcjoming Landowner #10
| Norman Wagler

Adjoining Landowner #11

Kenny & Ann Hedrick

Address (Street, P.O. Box or Aural Route)

R.R. 2

Address (Street. P.O. Box or Rural Route)
R.R. 3

City, state and ZIP code
Loogootee, Indiana 47553

City, state and ZIP code
R Locgootee, IN 47553

L7

ADDITIONAL INFORMATION

i

Coros Public Notice # IONA Early Coordination #

8. STATEMENT OF AFFIRMATION

| herepy swear or affirm, under the senalties for perjury. that the information submitted herewitn is to the best of my knowledge
and pelief, true. accurate and complete. and tl-‘xat the property owner(s). and adjoining landowners have been notified of the project.

o ko 0l fifes
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PERMIT APPLICATION FOR CONSTRUCTION
IN A FLOODWAY

State Form 42946 (Ri4-91)

Approved by the Stste Board of Accounts, 1689

Dtvision of Water
Depertment of Natural Resources
402 West Washington Street, Room W264
indianapoiis, Indiana 48204
Telephone: (317) 232-5660

Mall To:

REQUIREMENT FOR ADDITIONAL INFORMATION AND PERMITS

Application made to and approval granted by the Department of Natural Resources does not in any way relieve the applicant
of the necessity of securing easements or other property rights, permits and approvals from atfected property owners and

other local, state, and federal agencies.

L

1. APPLICANT INFORMATION

2. AGENT OR ENGINEER INFORMATION

Name of Applicant  Daviess-Martin County Joint
[ Park and Recreation Board

Name of Agent or Engineer
Commonwealth Engineers, Inc.

I Agaress (Street, P.O. Box or Rural Route)
P.0. Box 245

Address (Street, P.O. Box or Rural Route)
7256 Company Drive

City, state ang ZIP code

Loogootee, Indiana 47553

City, state and ZIP code
Indianapolis, Indiama 46237

Work Teiephone Number

Home Telephone Number
, 812, 295-3421

Work Telephone Number
( 317 888-1177

ot )
3. LOCATION OF THE PROPOSED PROJECT
Body of Water U.S.G.S. Quadrangie Map
| West Boggs Creek Lake Area 1 Loogootee, Indiana
I County Quarter Section (Check one) Section or Grant
Daviess #Ne ONW OSE OSW 34
Civii Township Township (Check direction) Range (Check direction)
iVanBuren = {4 8w~ o Ds 5 oe o EBw
Nearest City or Town
 Looeootee, Indiana
A ion i i from major , bridges. atc.)

!

on the west side of the causeway along St. Mary's Road.

4. NATURE OF THE PROPOSED PROJECT

Outfall Structure
Residence Addition
Seawall or Bank Protection
Utility

O Flood Control
Levee
Mining

C Dam or impoundment
T Excavation ]
C Filt =

3 Access Channel
T Bridge or Cuivert
T Building

aonoao

N

X Otner, please specity:

Flow regime modification structure over a 8.5' X 13.5' pipe arch beneath St. Mary's Road

connecting an unnamed creek arm to the main body of West Boggs Lake.

5. PURPOSE OF THE PROPOSED PROJECT J

State the purpose. necessity. ang description of the proposed activity .
The objective of this project is to increase the volume and area of the existing wetland on

the west side of St. Mary's Road for the purpose of removing sediments and nutrients from the

watershed runoff prior to its discharge into West Boggs Lake. This is part of an IDNR Lake

Enhancement project to reduce the documented excessive sediment and nutrient loading to West:

Boggs Lake.



6. NAMES AND ADDRESSES OF THE PROPERTY OWNER AND ADJOINING LANDOWNERS ;

Provide the name and address of the property owner where the proposed activity will bs conducted and list adjoining lanc
owners which may be affected by the proposed project. Use additional shests if necessary. Failure to list the property owner(s)

and each adjoining landowner may cause a permit issued by the Department to !ater bacome voided.

roperty Owner(s)
Daviess~Martin County Joi

nt_Park & Recr Board

Address (Street, P.O. Box or Rural Route)

" P.0. Box 245

Adjoining Landownsr ©1
Howard Stoll

Address (Strest, P.O. Box or Rural Route)
R.R. 3

lity, state and ZIP code
Loogootee, Indiana 47553

City, state and ZIP code
Loogootee, Indiana 47553

Adjoining Landowner #2
Marlin Knepp

Adjoining Landowner #3
Paul Miller

Address (Street, P.O. Box or Rural Route)
R.R. 3, Box 304

Address (Street, P.O. Box or Rural Route)
R.R. 2

lity, state and ZIP code

City, state and ZIP code

Loogootee, Indiana 47533 Montgomery, Indiana 47558
Adjoining Landowner *4 Adjoining Landowner #5
David V. Wagler Bernie Duncheon
\adress (Street, P.O. Box or Rural Route) Address (Straet, P.O. Box or Rural Route)
.R. R.R. 2
~ity, state and ZIP code City, state and ZIP code
Loogooteey, Indiana 47553 Montgomery, Indiana 47558
Adjoining Landowner #6 Adjoining Landowner *#7
Joseph Kemp Brian Traylor
.ddress (Straet, P.O. Box or Rural Route) Address (Street, P.O. Box or Rural Route) {
R.R. 3, Box Box 64
City, state and ZIP code City, state and ZIP code
Loogootee, Indiana 47553 Montgomery, Indiana 47558
i djcining Landowner “8 Adjoining Landowner #9
Richard J. Tavlor Henry Wittmey
“ddrass (Street, P.O. Box or Rural Route) Address (Street, P.O. Box or Rural Routs)
R.R. 3, Box 302 R. R.1
City, state and ZiP code City, state and ZIP code
Loogootee, Indiana 47553 Monteomery, Indiana 47558
.djoiming Landowner #10 Adjoining Landowner #11
Rex Mover Noah Wittmer
Address (Street, P.O. Box or Rural Routs) Adaress (Street, P.O. Box or Rural Route)
315 Eastgate R.R. 1
Aity. state and ZIP code City, state and ZIP code
Vincennes, Indiana 47591 Montgomerv, Indiana 47558

7.

ADDITIONAL INFORMATION

Corps Public Notice #

IDNR Early Coordination

s

8.

STATEMENT OF AFFIRMATION

| hereby swear or atfirm, under the penalties for perjury, that the information submitted herewith is to the best of my knowlnge
and belief. true, accurate and complete. and that the property owner(s). and adjoining landowners have been notified of the project.

~.



Division of Water
D of Natural
402 West Washington Street, Rcom W264
indianapolis, Indiana 48204
Tetephone: (317) 232-5660

Mall To:

REQUIREMENT FOR ADDITIONAL INFORMATION AND PERMITS

Application made to and approval granted by the Department of Natural Resources does not in any way relieve the applicant
of the necessity of securing easements or other property rights, permits and approvals from affected property owners and

other local, state, and fedsral agencies.

1. APPLICANT INFORMATION 2. AGENT OR ENGINEER INFORMATION
Name of Applicsnt  Daviess-Martin County Joint Nama of Agent or Engineer
Park and Recreation Board Commonwealth Engineers, Inc.
Address (Street, P.O. Box or Rural Routs) Address (Street, P.O. Box or Rural Routs)
P.0. Box 245 7256 Company Drive
City, state and ZIP code City, state and ZIP code

_Loogootee, Indiana 47553 Indianapolis, Indiana 46237
Home Telephone Number Work Telephone Number ' Work Teiephons Number

el ) (812) 295-3421 (317, 888-1177
3. LOCATION OF THE PROPOSED PROJECT
Body ot Water U.5.G.S. Quadrangte Map

| West Boggs Creek Lake Area 2 Loogootee, Indiana

I County Quarter Section (Check one) Section or Grant
Daviess ONE ONW HSE OSW P/ S
Civil Township Township (Check direction) Range (Check direction)
Barr _3 __&N o Os — 5 SE o Bw
Nearest City or Town

_Loogootee, Indiana
Additional tocation intormation (distance from major , bridges, etc.)

Aporoximately 1/2 mile east of Countv Road 1050 East.

4. NATURE OF THE PROPOSED PROJECT
i 2 Access Channel & Dam or Impoundment O Fiood Controt O Outtall Structure
iZ Bridge or Cuivert - Excavation C Levee O Residence Addition
=2 Building C Fill T Mining C Seawall or Bank Protection
i = Utility
T Other, please specify: .
i
f
i
5. PURPOSE OF THE PROPOSED PROJECT

' State the purpose. necessity. angd aescrniption of the proposea activity .
' The objective of this project is to create an open water, palustrine wetland svstem between

County Road 1050 East on the west, and West Boggs Lake on the east, for the purpose of
retaining sediments and nutrients from the watershed runoff prior to its discharge into

West Boges Lake. This is part of an IDNR Lake Enhancement project to reduce the documented
sediment and nutrient loading to West Boggs Lake.




6. NAMES AND ADDRESSES OF THE PROPERTY OWNER AND ADJOINING LANDOWNERS <

Provide the name and address of the property owner where the proposed activity will be conducted and list adjoining land-
owners which may be affected by the proposed project. Uss additional sheets if necessary. Failure to list the property owner(s)
and each adjoining landowner may cause a permit issued by the Department to later become voided.

| roperty Ownera) M‘17mg Landowner *1

paviess-Martin County Joint Park & Recr Board Edwip Knepp

[ Acdress (Street, P.O. Box or Rural Route) . Address (Street, P.O. Box or Rural Routa)
P.0. Box 245 R.R. 2

Jity, state and ZIP code
Loogootee, Indiana 47553

City, state and ZIP code
Loogootee, Indiana

47553

\djoining Landowner #2
Rebecca Knepp

Adjgining Landowner #3
Herman Graber

[Adaress (street, P.0. Box or Rural Roule)
R.R. 2, Box 145

Address /Street, P.O. Box or Rural Routs)
R.R. 2

Sity; 3tale ang 2P ¢sca

City, statg 26 7IP code

| Loogootee, Indiana 47553 Loogootee, Indiana 46553
I adjoining Landowner #4 \A/tl'pining Landowner #5
Mark Hopkins Hubert. Hopkins :
. Address (Street, P.O. Box or Rural Route} Address (Street, P.O. Box or Rural Route) |
R.R. 2 R.R. 2
Zity, state and ZIP code City, state and ZIP code
Loogootee, Indiana 47553 Loogootee, Indiana 47553

Adjoining Landowner #6
Paul Hopkins

Adjoining Landowner #7
Mary Margaret Vinevard

Address (Street, P.O. Box or Rural Rouie)
| R.R. 2

Address (Street, P.O. Box or Rural Routs)

1707 Chalcdony Street, Apt. 14

Rny. state and ZIP code

City, state and ZIP code

Loogootee, Indiana 47553 San Diego, California 92109
Adjoining Landowner *8 }joining Landowner #3
. Eli Graber l/j Amos Wagler
\ddrass (Street, P.Q. Box or Rural Route) Address (Streat, P.O. Box or Rural Route}
R.R. R.R.. 2
[ City, state and ZIP code City, state and ZIP code
Leogootee, Indiana 47553 Loggootee, Indiana _ 47553

\djoining Landowner #10
/| Norman Wagler

Adjoining Landowner ®11
Kenpny & Ann Hedrick

[" agaress (Strest, £.0. Box or Rural Route)
R.R. 2

Address (Street, P.O. Box or Rural Route)
R.R. 3

[ Jity, state and ZIP code

Loogootee, Indiana 47553

City, state and ZIP code

Loogootee, IN 47553

7.

ADDITIONAL INFORMATION

| Corps Public Notice *________,

IDNR Early Coordination #

8.

STATEMENT OF AFFIRMATION

1
—

| nereby swear or affirm, under the penalties for perjury, that the information submitted herewith is to the best of my knowle_dge
and belief, true. accurate and complete. and that the property owner(s). and adjoining fandowners have been notitied of the project.




e affected by the proposed project. Use additional shests if necessary. Failure to list the property owner(s)

-—and each a ing landowner may cause a permit issued by the Department to later become voided.

~™ Property Qwners) Adjoining Landownar #1

Delber acher
Address (Street, P.O. Box or Rural Route) . Address (Street, P.O. 8ox or Rural Route)

R.R. 2
City, state and ZIP code
Loogootee, Indiana 47533
’ Agjoining Landowner £2

City, stats and ZIP code

Adjoining Landowner #3

I Address (Sireet, P.O. Box or Rural Route) Address (Straat, P.O. 8ox or Rural Route)

City, state and ZIP code City, state and ZIP code

Adjoining Landowner #4 Adjoining Landowner #5

Adcress (Street, P.O. Box or Rural Route) Address (Street, P.O. 8ox or Rural Route)
i

b
’ City, state and ZIP code

City, state and 2IP code

[ Adjoining Landowner *6 Adjcining Lancowner *7

\cdress (Street. P.O. Box or Rural Route) Address (Street, .0. 8ox or Rural Route)

rcny. state ang ZIP ccde

City, state ana ZIP code

Agjoining Landowner *8 Adjoining Landowner #9

\adress (Street, P.O. Box or Rural Route) Address (Street, P.O. Sox or Rural Route)

City, state and ZIP code City, state and ZIP code

Adjosning Landowner #11

\¢josning Landowner #10

Address (Street, P.O. Sox or Rural Route)

Acaress (Streat, P.O. 8ox or Rural Aoure)

1 _ity, state and ZIP ccce City, state and ZIP coze B

7 ADDITIONAL INFORMATION

Caorps Public Notice #________. IDNR Early Coordination #

=

3. STATEMENT OF AFFIRMATION

: | hereby swear or atfirm, under the penalties for perjury. that the information submitted herewith is to the bes_l _c:l my know!e_dge
i and belief, true, accurate and complete. and that the property owner(s). and adjoining landowners have been notitied of the project.

! 3ignature of Applicant or Authorized Representative | Date




PUBLIC NOTICE

August 19, 1993

Davies-Martin County Joint Park & Recr.Board CERTIFIED MAIL
P.O. Box 245 P 153-604-666

Loogoote, IN 47553

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the Depariment
of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This termis defined in 310 IAC 0.6-3 as "real property located within one-
quarter (¥«) mile of the site of an application and owned by a person, other than the applicant,
which shares a common border or common point with the exterior boundary of the property
where the licensed activity would take place. Included is property which would share a common
border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party. Therefore,
notice is being provided in conformance with the provisions of IC 14-3-16 and 310 |AC 0.6-3:

Applicant's Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
Project Location: Bgv?ég foa% §°Rpp£§"<{?‘n§§’1‘9’ 1 /E}Za%irewe%st
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Imformation: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Edwin Knepp CERTIFIED MAIL
RR #2 P 153-604-667

Loogoote, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property”. This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (s) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’'s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive

Indianapolis, IN 46237

Bgv?ég 8%?1%?992&%?(%521\{/\/'1 a%ig\/eea’st

Project Location:
of County Road 1050 East

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,
Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




“You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit.”

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore,. discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 |IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows: ‘

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Rebbecca Knepp CERTIFIED MAIL

R.R. # 2 Box 145 P 153-604-668
Loogoote, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (2) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’'s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553

Agent’'s Name, Address, and Telephone Commonwealth Engineers, Inc.

Number: 7256 Company Drive
Indianapolis, IN 46237

. i 3N, R5W, . s

Project Location: Bgv?ég 8%%% 99Rp4prgx%ately 1/B2a%1-lrewe%st
of County Road 1050 East

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

JAC 06.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the

permit.”

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Herman Graber CERTIFIED MAIL
RR. #2 P 153-604-669

Loogoote, [N 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the '
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter () mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or commen point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent's Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive

Indianapolis, IN 46237

i i . RS R
Project Location: gv?ég fofj% ;[/lo Réprg%l\rjna}:t‘elv)yﬂ PZaF\rmmF;ist

of County Road 1050 East

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,
Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310
IAC 06.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(¢} The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Mark Hopkins CERTIFIED MAIL
RR #2 P 153-604-670

Loogoote, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property”. This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (s} mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad.”

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant's Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent's Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive

Indianapolis, IN 46237

BEVILE SRRy Roroxmataly 175 mhile eaist

Project Location:
of County Road 1050 East

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,
Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310
IAC 06.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows: )

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Hubert Hopkins CERTIFIED MAIL
R.R. # 2 P 153-604-671

Loogoote, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (V=) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant's Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
Project Location: Bgv?e/g 8‘0%1% §/'° Réprgﬁf\rlﬁa@{/vw ?Za%i?—ewepa’st
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310
IAC 08.-3-2.8 as follows:

“(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 {AC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Paul Hopkins CERTIFIED MAIL
RR. #2 P 153-604-672

Loogoote, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected. real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (¥s) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.86-3:

Applicant’'s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent's Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
. 4 5W,
Project Location: Bgv?és fo%% yoﬂéprg%%aaely 1 PQa IMast
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 086.-3-2.3 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit.”

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 [AC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapalis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Mary Margaret Vineyard CERTIFIED MAIL
1707 Chalcdony St. Apt. 14 P 153-604-673
San Diego, CA 92109

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (%) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant's Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’'s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
Project Location: gv?ég 8%%%?{/'0 Rp4prg>3<ﬁjnaagly 1?2%@’%’2&
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.8 as follows:

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are-at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department's authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission

under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Eli Graber CERTIFIED MAIL
R.R. # 2 P 153-604-674

Loogootee, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as “real property located within
one-quarter (Vs) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent's Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
Project Location: Bgv?e/g 82%% §/‘O Réprgﬁ%a33P§V'1 ?Zarr%lm%st
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.3 as follows:

"(@) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are.at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

() The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the

permit.”

A pre-AAA hearing on the application will be limited to the Department's authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows: i

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Amos Wagler CERTIFIED MAIL
RR #2 P 153-604-675

Loogootee, IN 47553
RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the -
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property”. This term is defined in 310 |AC 0.6-3 as "real property located within
one-quarter (Y«) mite of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the extericr boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of i{C 14-3-16 and 310
IAC 0.6-3:

Applicant’'s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
. E 1/4 of t .
Project Location: Bav?és oﬁ% yloﬂpfprg%’\rlna':t{gl\{/vﬂ Pza%JeWePa’st
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.3 as follows:

“(@) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

() The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the

permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post acticn notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 |AC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Norman Wagler CERTIFIED MAIL
RR. #2 P 153-604-676

Loogootee, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons “adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (V+) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad.”

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’'s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’'s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive

Indianapolis, IN 46237

Bgv}ég 8%%,1% 992‘\5‘;‘:@3%5‘2?{/"’1%& F%i?ewepa‘st
of County Road 1050 East

Project Location:

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,
Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310
IAC 06.-3-2.3 as follows: i

"(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the

permit.”

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 |AC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Kenny and Ann Hedrick CERTIFIED MAIL
RR. #3 P 153-604-677

Loogootee, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the .~
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as “real property located within
one-quarter (¥s) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or railroad."

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisions of IC 14-3-16 and 310

IAC 0.6-3:

Applicant’s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’'s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive

Indianapolis, IN 46237

Project Location: gv?éas' 8fc>ien 30 Rp4pr]c;§<x’\rjnal:t{gl\</v 1 a%lmast
of County Road 1050 East

Name of Stream or Lake: West Boggs Lake

Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310
IAC 06.-3-2.3 as follows:

"(@) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

(b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within cne (1) mile of the
site of the proposed or existing licensed activity.

(c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit.”

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department's
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



PUBLIC NOTICE

August 19, 1993

Delbert Cengacher . CERTIFIED MAIL
R.R. # 3 P 153-604-678

Loogootee, IN 47553

RE: Parcel No.

Legislation has been enacted, IC 14-3-16, which ensures that affected parties are both notified
of permit applications and provided with an opportunity to present their views to the
Department of Natural Resources prior to action.

The applicant or agent is responsible for providing notice to those persons "adjacent to the
affected real property". This term is defined in 310 IAC 0.6-3 as "real property located within
one-quarter (vs) mile of the site of an application and owned by a person, other than the
applicant, which shares a common border or common point with the exterior boundary of the
property where the licensed activity would take place. Included is property which would
share a common border if not for the separation caused by a highway, road, or rajlroad.”

Due to your proximity to the project site, you are considered to be an affected party.
Therefore, notice is being provided in conformance with the provisicns of IC 14-3-16 and 310

IAC 0.8-3:

Applicant’s Name and Address: Davies-Martin County Joint Park and
Recreation Board
P.O. Box 245
Loogootee, IN 47553
Agent’s Name, Address, and Telephone Commonwealth Engineers, Inc.
Number: 7256 Company Drive
Indianapolis, IN 46237
. 4 i . 13 )
Project Location: Bgv?és 8foien yéﬂéprgx%aagl\yﬂ Pza ;Fu?—eyve%st
of County Road 1050 East
Name of Stream or Lake: West Boggs Lake
Type of Project: Low head dam Control Structure,

Constructed Wetland for sediment and
nutrient control

Relevant Statute or Rule :

Other Information: This project is to enlarge an esisting wetland




You may request an informal hearing (pre-AAA hearing) on this application by filing a petition
with the Director, Division of Water. The petition must be signed by at least 25 individuals
who are at least 18 years of age and who either reside in the county where the permitted
project would take place or own real property within 1 mile of the site of the proposed or
existing permitted project. Additionally, the petition must conform to administrative rule 310

IAC 06.-3-2.3 as follows:

“(a) This section established the requirements for a petition to request a public hearing
under IC 14-2-16-11 (a)(2).

{b) The petition shall include the signatures of at least twenty-five (25) individuals who
are at least eighteen (18) years of age and who reside in the county where the
licensed activity would take place or who own real property within one (1) mile of the
site of the proposed or existing licensed activity.

{c) The complete mailing addresses of the petitioners shall be typed or printed legibly
on the petition.

(d) Each individual who signs the petition shall affirm that the individual qualifies under
subsection (b).

(e) The petition shall identify the application for which a public hearing is sought, either
by division docket number or by the name of the applicant and the location of the
permit."

A pre-AAA hearing on the application will be limited to the Department’s authority under the
permitting statutes; therefore, discussion which addresses topics beyond the Department’s
statutory authority may be terminated by the hearing officer.

You may also request that the Department notify you in writing when an initial determination is
made to issue or deny the permit. Following the receipt of this post action notice, you may
request administrative review of the determination by the Natural Resources Commission
under IC 4-21.5 and 310 IAC 0.6-1.

A request for an informal hearing or notice of initial determination should be addressed as
follows:

Division of Water
Department of Natural Resources
402 West Washington Street
Room W264
Indianapolis, Indiana 46204-2212

Telephone: (317)232-4160
Questions relating to the project should be directed to:
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, Indiana 46237

Telephone: (317)888-1177



DAVIESS-MARTIN COUNTY JOINT
PARK AND RECREATION BOARD

WEST BOGGS LAKE ENHANCEMENT DESIGN PROJECT

APPLICATION FOR A SECTION 404 PERMIT
AT THE WEST BOGGS LAKE PARK PROPERTY

DECEMBER 1993

CON.MONWEALTH
ENGINEERS, INC.



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-0003
(33 CFR 325) Explres 30 September 1992

Public reporting burden for this coflecion of information is esimated 1o average 5 hours per response for the majority of cases, including the time for reviewing instructions,
uan:h'mgaxhﬁnqdau:ourcu.gahrhgmdmainmin&mmdannoedod,and pleting and reviewing the collection of info jon. Applicati 18 for larger or more complex
Pprojecss, or those in ecologically sensitive areas, could taks up © 500 hours. Sand comments regarding this burden estmate or any other aspect of this colleczion of informagon,
Including suggestions for reducing this burden, Department of Defensa, Washingon Headquarters Service, Diectorate for Informasion Operabons and Projects, 1215 JeHerson

not provided, the permit 5oN cannot be pr d nor can a permit ba issued.

One et of original drawings or 900d reproducible copies which show the location and characier of the propased activity must be attached 1o this application (see sample drawings

and insirucions) and be submitted to e District Engineer having jurisdiction over the location of the proposed acivity. An lication that is not pleted in full will be retumed.
1. APPLICATION NUMBER be assigned by Cor; 3. NAME, ADDRESS, AND TITLE AUTHORIZED AGE . .
Le {To sianed by Corps) ,E’r‘evr—* ?ﬁ Sé'ha?{n, %cnv:LronmentafTSc:Lentlst

Commonwealth Engineers, Inc.
7256 Comapny Drive

1993-01-073 Indianapolis, IN 46237
Telephone no. during businass hours

2. NAME AND ADDRESS OF APPLICANT

Daviess-Martin County Joint Park & Recreation AC( ) (Rasidance)
Wesst! Boggs Park AC (317 )_888-1177 (Office)
- BOX 245 — . .
Statement of Authorization: | hereby designate and authorize
Loogootee, IN 47533 Steve W. Chafin YT actinmy
. : § behaif as my agentin the processing of this permit appiication and © fumnish,
U no. during business hours Upon requast, supplemental information in support of the applicason.

AC( ) (Residenca) SIGNATURE OF APPLICANT , DATE
AC(812 )_205=3421 (Offics) 7 47 / C{
%/Awﬁ 1 12/14/93

4. DETAILED DESCRIPTION OF PROPOSED ACTIVITY

4a. ACTVITY
Installation of approximately 100 linear feet of steel sheet piling driven in an are around the upstream invert of

the existing 13.5' X 8.5' pipe arch beneath St. Mary's Road. This will not require earth moving. 62.2 C.Y. of
geofabric, rip-rap and grout will also be placed inside the welr and along the road bank for erosion control.

I 27 C.Y. of limestone shot rock will be dumped in the channel upstream of the weir structure to slow the velocity
" of incoming flow.

4b. PURPCSE
The proposed construction activity is to raise the water level west of St. Mary's Road, to 502' elevation to
increase the area and volume of the existing wetlands to reduce non-point source pollution prior to discharge

to West Boggs Lake.

[

4c. DISCHARGE OF DREDGED OR FILL MATERIAL
The discharge of dredged or fill material is not planned, only the installation of the steel sheet piling weir
and associated erosion control measures. The total volume of material placed in this area is 129.2 C.Y.

NG FORM 4345, Sep 91 EDITION OF JAN 91 IS OBSOLETF



-
5. JAMES AND ADDRESSES OF ADJOINING PROPERTY OWNERS, LESSEES, ETC., WHOSE PROPERTY ALSO ADJOINS THE WATERWAY

The Daviess-Martin County Joint Park Board cwns all of the property surrounding the perimeter of the subject
waterway with the exception of St. Mary's Road. It is owned by:

Daviess County Board of Commissioners
Courthouse
Washington, IN 47501

¢ WATERBODY AND LOCATION ON WATERBODY WHERE ACTIVITY EXISTS OR IS PROPOSED

West Boggs Lake

7., LOCATION ON LAND WHERE ACTIVITY EXISTS OR 1S PROPOSED

ADDRESS:

Along the causeway of St. Mary's Road in NE % of section 34, R5W, T4N
STRELT, ROAD, ROUTE OR OTHER DESCRIPTIVE LOCATION

Daviess Indiana
COUNTY STATE : ZiP CODE

Daviess County Board of Commissioners
1 [OCAL GOVERNING BODY WITH JURISDICTION OVERSITE

ol ls any portion of the activity for which authorization is sought now completa? O YES X NO
If answer is “yes” pive reasons, month and year the activity was completed. Indicate the existing wotk on the drawings.

. List all approvals or certifications and denials recaived from other federal, interstate, state of kocal agencies for any structures, construction, discharges o othat
activities described in this application.

ISSUING AGENCY TYPE APPROVAL IDENTIFICATION NO. DATE OF APPLICATION DATE OF APPROVAL DATE OF DENIAL

None have been issued

¥ P
.0. Application is heteby made for & permit of permits to ize the activith ibed herein. 1 certify that | am familiar with the information contained in the

application, and that 1o the best of my knowledge and befief such i |f ion is true, h and | further certify that | possess the authoxity 10

l underlaks the pxopasad ectivities or | am acting as the duly authorized agent of the applicant.

/

A 75 LA /,// St L, : /

|_ A A L AL 20//23 i ' 2/7/13
7SIGNATURE OF APPLICANT " DATE 7 7 SIGNATURE OF AGENT/ 7 DATE

I The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly
authorized agent if the statement in block 3 has been filled out and signed.

18 U.S.C. Section 1001 provides that Wmeva.hwnmnuwimmmjurisdmbndanyaepammmdagawolﬂ\eumedStazas

| knowhgryandwuﬁuﬁylalsmes.w\ceamoreoversupbyanyuick.sd;eme.uowiceamaxedalfaaormakssmy(alsa,ﬁcﬁﬁwsorfrwdulent
sza:smanuorrepresentamamakasuusesmylalsewﬁﬂmammtmmsamewwtahanytalseﬁcﬁmuscr
traudulenlﬁawmlormu-y.snaﬂbeﬂwednolnxramsw.OOOurmpdsmednolwemanﬁveyears.abom.

tReverta of ENG FORM 4345) “U.S. Governent Printing Otfice: 1991 ~— 526-235/4



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-0003
(33 CFR 325} Explres 30 September 1992

Public reporsing burden for this collecion of f ion is sy d o averaga 5 hours pec responsa for the majority of cases, including the time for reviewing nsucsons,
searching existing data sources, gathering and maintaining the dam needed, and completing and reviewing the collection of informason. Applications for larger or more complex
projecss, or those in ecologically sensitve areas, could take Lp © 500 hours. Send comments regarding this burden estimate or any other aspect of this collecson of informaston,
Incading suggastons for reducing this burden, Department of Delense, Washington Headquarters Sarvica, Directorate for Information Oparatons and Project, 1215 Jetferson
Davis Highway, Suite 1204, Adingion, VA 222024302; and o the Offics of Management and Budget, Papenwork Reduction Project (0710-0003), Washingion, DC 20503, Pleazs
DO NOT RETURN your completad form ta sither of thess addrassaa. Completsd application must be submitisd to the District Englnesr having jurisdiction over the

jocation of the proposed activity.

The Department of the Army permit program is authorized by Section 10 of the Rivers and Harbors Act of 1899, Section 404 of the Clean Water Act and Secdon 103 of the Marine,
Protecson, Research and Sanciuarnies Act These laws require permits authorizing acivites in or afaczing navigable waters of the United Staies, the discharge of dredged or il
material into waters of the Unitad States, and the transportaton of dredged material for the purpose of dumping it into ocean waters. Informason provided on this form will be used
in evaluating the appication for a permit. Information in this applicasion is made a mater of public record through issuance of a pubfic notce. Disclasure of the infomaston
requested is voluntary; however, the daz requested are necessary in order 1 communicate with the applicant and o evaluate the permit application. H necessary information is
not provided, the permit applcation cannot be processed nor can a parmit be issued.

One sat of original drawings or good reproducible copies which show the location and characiar of the propased activity must be attached o this application (see sample drawings
and instucions) and be submitad 1o the District Engineer having jurisdicion over the location of the proposed acivity. An application that is not completed in full will be retumed.

1. APPLICATION NUMBER (To be assigned by Corps) 3. NAME, ADDRESS, AND TITLE OF AUTHORIZED AGENT
Steve W. Chafin, Envirommental Scientist
1993-01-075 Commorwealth Engineers, Inc.

7256 Company Drive

TodirnaneLising B sined6%Fs

ANI]Q F AP .
2 dav’:‘.%ss—; %?ﬁs &Fntypt.l)gfrb{g Park & Recreation Board A ) (Rasidanca)
West Boggs Park AC (317 )_888-1177 (Office)
P.0. Box 245
Stalgment of Autherization: | bereby desi nd authorz
Loogootee, IN 47553 gment QJ a&%:fﬁ eby designate and authorize P
. . . behalf as my agent in the processing of this permit application and o fumish,
5 bu: h
[ e upon request, supplemental informaten in support of the applicaton.

ACl ) (Rasidencs) SIGNATURE OF APPLICANT DATE
AC(812 )295-3421 (Ofica) /w‘fgé f { /KZ
. 12/14/93

4. DETAILED DESCRIPTION OF PROPCSED ACTIVITY

43, ACTVITY
installation of a steel sheet piling weir and associated erosion control measures. The

sheet piling dam will be approximately 625 Feet long. At each of three outlet structures
and on the slopes at either end of the weir 56.2 C.Y. pf geofabric and rip-rap will be
installed. Upstream of the weir 36.2 C.Y. of shot rock will be dumped in the incoming
channel to reduce flow velocity.

4b. PURPCSE
The weir is designed to increase the normal pool elevation of the existing wetland from
499.6 feet to 501.3 feet, to facilitate sediment fallout and nutrient uptake from the
water prior to its discharge to West Boggs Lake. The rip-rap and geofabric are for erosien
control in high energy areas.

4c. DISCHARGE OF DREDGED OR FilL MATERIAL
The primary fill materials will be steel sheet piling and limestone rip-rap. The total
steel to be installed is 170 C.Y. . The total stone and geofabric installed is 92.4 C.Y..




|

ES AND ADDRESSES OF ADJOINING PROPERTY OWNERS, LESSEES, ETC.. WHOSE PROPERTY ALSO ADJOINS THE WATERWAY
The Daviess-Martin Park Board owns all of the property surrounding West Boggs Lake, including the proposal site,
with the exception of C.R. 1050 E which is owned by: The Daviess County BOard of Commissioners

Courthouse

Washington, IN 47501

£ WATERBODY AND LOCATION ON WATERBODY WHERE ACTIVITY EXISTS OR IS PROPOSED

West Boggs Lake

7. LOCATION ON LAND WHERE ACTIVITY EXISTS OR IS PROPCSED

ADDRESS:

‘East of C.R. 1050 E in the SE % of Section 4, T 3N, RSW
STREET, ROAD, ROUTE OR OTHER DESCRIFTIVE LOCATION

Daviess Indiana 47501
COUNTY STATE 5 ZIP CODE

Daviess County COmmissioners
LOCAL GOVERNING BODY WITH JURISDICTION OVERSITE

is any portion of the activity for which authorization is sought now complete? 0 YES K N
If answer is "yes® give reasons, month and yeat the activity was completed. Indicate the existing work on the drawings.

. List all approvals of cartifications and denials recgived from other lederal, interstate, state of local agancies for any struciures, construction, discharges or othet
activities described in this application.

ISSUING AGENCY TYPE APPROVAL IDENTIFICATION NO. DATE OF APPLICATION DATE OF APPROVAL DATE OF DENIAL

None have been issued

10. Application is hereby made for 8 permit of permits 10 authorize the activities described herein. | cerlily that | am familiar with the information contained in the
application, and that 1o the best of my knowledge and betief such information is true, complete, and accurate. | turther cartify that | possess the authoxity to
undertake the propasad activities o | am acting as the duly authorized agent of the applicant.

%Zj{//_// (2475 %// ”//. s

SIGNATURE OF APPUCANT T SIGNATURE OF A;ENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly
authorized agent if the statement in block 3 has been filled out and signed.

18 U.S.C. Section 1001 provides that Whoevef.hmymmnerwizrﬁnmpﬁsdimbnolany depanrrmtoragenc/o!The United States
knowinglyandwilmurytalszﬁes.aormaks.orwvar:upbywvidnscheme,uwviceammdaﬂaaumamsmy!alsa,ﬁcﬁﬁw»sortraudu&em
smemensureprasemamumakssmusesmylasewmummemmam\gsamelocomahanylalseﬁcuﬁwsur
haudubnlstatemmtuenw.smﬂbefnsdnotmaamansm.oooumpdsmednotmoremanﬁveyears.orboh

(Reversas of ENC FORM 4345) *U.S. Government Pmting Otfice 1991 — 526-2X5/4




December 8, 1993

To: Attention: Mr. Gerry Newell
U.S. Army Corps of Engineers
P.O. Box 59
Louisville, KY 40201-0059

From: Steve W. Chafin, Environmental Scientist
Commonwealth Engineers, Inc.
7256 Company Drive
Indianapolis, IN 46237

Acting as agent of the following applicant:

Daviess-Martin County Joint Park and Recreation Board
West Boggs Park

P.O. Box 245

Loogootee, IN 47553

Subject: Section 404 permitting for the West Boggs Lake Enhancement Project

Dear Mr. Newell:

In response to a request by the Daviess-Martin County Joint Park and Recreation
Board, and the Indiana Department of Natural Resources, Commonwealth Engineers,
Inc. (CEl) staff have completed an assessment of the wetlands located on the two
subject sites described below. It was determined that the two areas that are the
subject of this investigation are indeed jurisdictional wetlands. The subject wetlands
are contiguous with the West Boggs Lake ecosystem. The approximate locations of
the wetlands are illustrated on the 1’=400' base maps shown on Drawings 4 and 5.
These approximate boundaries have been located on the map using information from
the field as well as from 1"=50" scale, one (1) foot contour interval topographic maps
developed as part of this project.



LOCATION

Both areas 1 and 2 are found on the U.S. Department of Interior, Loogootee, IN
Quadrangle (see Drawing 1). Each area is a tributary to West Boggs Lake.

Area 1, an unnamed creek arm of West Boggs Lake, is located in Sections 27 and 34,
Township 4 North, Range 5 West, of eastern Daviess County. It is the area on the
west side of the St. Mary’s Road causeway.

Area 2 is the Shurn Creek arm of West Boggs Lake, located in Sections 3 and 4,
Township 3 North, Range 5 West of eastern Daviess County. This is in the southwest

arm of the lake.



'combwsALTH
ENGINEERS, INC.

COURTY: T DATE: o= ROz
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GENERAL SITE CHARACTERISTICS and PROJECT BACKGROUND

West Boggs Lake, located approximately 3 miles north of Loogootee, Indiana, was
impounded in 1971. The lake was originally designed to have a surface area of 622
acres, but now has less than 575 acres due to sedimentation. The watershed is
predominantly in intensive agricultural land use with 90% of the soils in the watershed
classified as being highly erodible. This has resulted in the rapid filling of the lake
and associated degradation from the eutrophication process.

The Daviess-Martin County Joint Park and Recreation Board, in conjunction with the
Indiana Department of Natural Resources’, Division of Soil Conservation and the
Daviess County SWCD, is sponsoring a lake enhancement project for West Boggs
Lake. The primary objectives of this project are to reduce sediment and nutrient
loading from sources within the watershed using a variety of best management
practices and two structural controls (which are the subjects of this permit
application). Secondary objectives of this project are to preserve the existing lake
volume, increase the storage volume in the watershed, and provide increased wildlife
habitat area.

The structural elements of the project are designed to control the hydrology of two
existing wetlands to increase the depth and area of water in the two project sites.
Each of the construction sites is located within jurisdictional wetland areas that are a
part of the West Boggs Lake ecosystem. The structural elements of the wetland
development in each area are the subject of the permit application.

Area 1

The existing wetland system in Area 1 is composed of an intermittent stream entering
a palustrine forested wetland with saturated soils then merging into a palustrine
emergent wetland with saturated to inundated soils downstream. Further downstream
is a palustrine unconsolidated bottom wetland perennially inundated. The wetland in
Area 1 is connected to the main body of West Boggs Lake, on the east side of St.
Mary's Road, via a 13.5' x 8.5’ corrugated, galvanized pipe arch. The area around the
upstream end of the pipe arch is the proposed construction site for a steel sheet
piling weir described in detalil later in this report.

Area 2

The existing wetland system in Area 2 is also composed of an intermittent stream
entering a palustrine forested wetland with saturated soil, which merges into a
palustrine emergent wetland downstream with saturated to inundated soil, which
progresses to a lacustrine unconsolidated bottom wetland. The proposed
construction site at this area is approximately at the ecotone between the PEM/LUB
wetlands.



In the opinion of CEl staff, the habitat value of the wetlands are considered relatively
high in both areas. This opinion is based on the following observations and
characteristics of the sites: the sites are a component of the larger West Boggs Lake
aquatic ecosystem; except for the heavy sedimentation, the habitat is relatively
undisturbed by human activity since it is managed by the Park Board; there is
abundant evidence of the wetlands being used by a variety of wildlife species.
However, after the projects are complete, wetland habitat area will be significantly
increased.

PROPOSED ACTIVITY

The purpose of the proposed activity is to increase the area and volume of the
existing wetlands at each proposed construction site. This is to increase their
effectiveness at removing sediment and nutrients transported in runoff from the
watershed before the water enters West Boggs Lake.

Area 1
The project planned in Area 1 consists of the following fill activities:

1) Placing a steel sheet piling weir structure, with an adjustable stop plank outlet
in each side wall, structure immediately upstream of the upstream invert of the
existing 13.5" x 8.5’ pipe arch. This is to raise the normal pool elevation
upstream of the pipe arch (west side) beneath St Mary’'s Road causeway by
2.4 feet to 502 feet from the present 499.6 feet. A geofabric beneath rip-rap
armour will be used in high energy areas to prevent erosion.

The volume of the steel sheet piling is 40 cubic yards. The wetland area to be
occupied by the steel sheet piling weir in Area 1 is 58.5 square feet or 0.0013
acres.

The volume of rip-rap to be placed within the bottom of the weir structure,
along the road bed within the weir area, and along the road at either end of the
structure outside the weir amounts to 62.2 cubic yards covering 0.033 acres.

2) Placement of 27 cubic yards of dumped shot rock (first blast stones of
approximately 250 pounds each), covering 0.014 acres, in the creek channel to
obstruct channelized flow for reducing velocity and to more evenly distribute
flow over the wetland system, thus maximizing retention time and wetland
system contact.

See Drawings 6, 7, 8, and 9 for Area 1 construction plans.



Area 2

The project planned in this area consists of fill activities described as follows:

7

In Area 2, where Shurn Creek enters West Boggs Lake, a steel sheet piling
weir is planned for construction to increase the size and volume of the existing
wetland.

The proposed dam will stretch completely across is the Shurn Creek bottom
and will have stop plank outlet structures capable of completely draining the
wetland areas upstream of the proposed dam for periodic maintenance.

The steel sheeting will have a volume of 170 cubic yards and cover an area of
307 square feet or .007 acres.

The top of the dam will be set at 501.3 feet above the existing normal water
pool elevation of 499.6 feet above mean sea level.

Geofabric and rip-rap will be placed on side slopes at either end of the weir to
prevent erosion. Rip-rap will also be placed on the downstream side of each
stop log opening to prevent erosion from current when stop logs are removed.

The volume of rip-rap placed in the Area 2 wetlands for erosion control is 56.2
cubic yards. The amount of area covered by the rip-rap will be 1,200 square
feet, or 0.0275 acres.

To slow the velocity of incoming water and encourage even water distribution
throughout the proposed wetland, dumped shot rock will be placed in the
Shurn Creek channel at the location indicated in Drawing 10.

The volume of shot rock to be dumped in the channel is 36.2 cubic yards. The
shot rock will occupy 780 square feet of area, or 0.018 acres.

See Drawings 10, 11, 12, and 13 for Area 2 preliminary construction plans.



NATIONAL WETLANDS INVENTORY

The National Wetlands Inventory (NWI) for the Loogootee, IN Quadrangle (1987)
indicates the presence of wetlands on the subject sites. The NWI serves only as a
large scale guide, however, and the actual wetland boundaries often vary.

In Area 1, the following wetland types are noted following the U.S. Fish & Wildlife
wetland classification system (from Cowardin 1979).

PUBGh =  Palustrine Unconsolidated Bottom
PFO1Ah = Palustrine Forested
PEMCh =  Palustrine Emergent

In Area 2, the following wetland types are noted following the U.S. Fish & Wildlife
Service's wetland classification system (from Cowardin 1979).

PFO1Ah = Palustrine Forested
PEMCh =  Palustrine Emergent

PSS1Ch = Palustrine Scrub-Shrub
The above mentioned wetlands are present at the subject sites.

WETLAND DELINEATION

The areas proposed for construction activity are indeed jurisdictional wetlands. The
construction sites are either inundated or saturated with water for most of the year.
The entire project will be carried out in jurisdictional wetlands. However, given the
nature of the projects, it is necessary to place the structures in these locations. There
are no alternative sites in upland area where weir structures can be placed.

Since the proposed activity is to enlarge and create wetlands rather than to replace
wetlands with urban or upland land uses, a detailed field boundary delineation was
deemed unnecessary for this project. Therefore, data from only three sample plots in
each area were recorded. The approximate boundaries have been superimposed on
the 1"=400" base maps in Drawings 4 and 5.

On March 31, 1993, Commonwealth Engineers, Inc. (CEl) staff performed a wetlands
field investigation of the subject sites. The aforementioned Drawings and information



were used in conjunction with an inventory of the dominant plants in the subject sites
to determine that the sites are jurisdictional wetlands.

The January 1987 Corps of Engineers Wetlands Delineation Manual, identifies the
mandatory technical criteria for wetland identification. The three essential
characteristics of a jurisdictional wetland are hydrophytic vegetation, hydric soils and
wetland hydrology.

The hydrophytic vegetation criterion is based on a separation of plants into four basic
groups:

(1)  obligate wetland plants (OBL) that occur almost always (estimated
probability >99%) in wetlands under natural conditions;

(2) facultative wetland plants (FACW) that usually occur in wetlands
(estimated probability 67-99%), but occasionally are found in
nonwetlands;

(8) facultative plants (FAC) that are equally likely to occur in wetlands or
nonwetlands (estimated probability 34-66%); and

(4)  facultative upland plants (FACU) that usually occur in nonwetlands
(estimated probability 67-99%), but are occasionally found in wetlands
(estimated probability 1-33%)).

If a species occurs almost always (estimated probability >99%) in nonwetlands
under natural conditions, it is considered an obligate upland plant (UPL). If greater
than 50% of the plants present are FAC, FACW, or OBL the subject area is
considered jurisdictional in terms of vegetation.

Hydric soils are defined in the manual as "soils that are saturated, flooded or ponded
long enough during the growing season to develop anaerobic conditions in the upper
part". Field indicators include color, mottling, gleying, odor, wetness, and the
predominance of hydrophytic vegetation present in the soil.

The wetland hydrology criterion is often the most difficult to determine. Typically, the
presence of water for a week or more during the growing season creates anaerobic
conditions in the soil. Anaerobic conditions lead to the prevalence of wetland plants,
and indicative soil characteristics. Morphological adaptations of plants, driftlines, and
water marks are examples of wetland hydrology field indicators.

Refer to the following Data Sheets for field notes on the existing wetland conditions in
Areas 1 and 2.



DATA FORM 1

WETLAND DETERMINATION

Applicant Daviess-Martin County Application Project
Name:_Joint Park & Rec. Board Number:_j4a3 -ot- a73 Name:_Lake Enhancement Design Phase

State:_IN County:_Daviess Legal Description: Township:_4N Range:_5W
Date:_3/31/93 Plot No.: Area 1, Plot 1 Section:_34

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
1. Platanus Occidentalis FACW 7. Typha Latifolia OBL
2. Betula Nigra FACW 8.
3. Quercus Palustris FACW 9.
Saplings/Shrubs Woody Vines
4, 10.
S. 11.
6. 12.
% of species that are OBL, FACW and/or FAC:100%. Other indicators:
Hydrophytic vegetation: YES_X  NO___. Basis: >50% of dominant species are hvdrophvytic
Soil

Series and phase:_Stendal (Sr)  On hydric soils list? YES_X ; NO___.
Mottled: YES_X : NO___. Mottle color:_10 Yr 6/1; Matrix color:_10 Yr 5/2.
Gleyed: YES_X ; NO___ Other indicators:_saturated/acidic.

Hydric soils: YES_X ; NO___; Basis:_saturation. hydric characteristics.

Hydrology

Inundated: YES___; NO_X . Depth of standing water: .

Saturated soils: YES_X ; NO___. Depth to saturated soil:__<6" .

Other indicators: _predominance of hvdrophytes. morphological. adaptations.

Wetland hydrolegy: YES_X ; NO__ . Basis:_abundant evidence of wetland hvdroloay.

Atypical situation: YES___; NO_X .
Normal Circumstances? YES X ; NO

Wetland Determination: Wetland_yes _; Nonwetland
Comments:
Determined by:_Steps 4-12
Area 1

Data Sheet 1 9



DATA FORM 1

WETLAND DETERMINATION

Application Project

Applicant Daviess-Martin County
Number:jaq93-o1-073 Name:_Lake Enhancement Design

Name:_Joint Park & Rec. Board

County:_Daviess Legal Description: Township:_4N Range:_5W

Plot No.:_Area 1. Plot 2 Section:_34

State:_IN
Date:_3/31/93

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
U 7. Typha Latifolia OoBL
2. 8.
3. 9.
Saplings/Shrubs Woody Vines
4. Salix Nigra OBL 10.
(55 1.
8. 12.

% of species that are OBL, FACW and/or FAC:100%. Other indicators:
Hydrophytic vegetation: YES_X = NO__.

Soil

Basis: Predominance of OBL hvdrophytes

Series and phase:_Stendal (Sr) On hydric soils list? YES_X ; NO___.

Mottled: YES_X ; NO___. Mottle color:

10 Yr 6/1; Matrix color:_10 Yr 5/2.

Gleyed: YES_X ; NO___ Other indicators:_strong hvdrogen sulfide odor.
Hydric soils: YES_X ; NO___; Basis:_Possesses hvdric characteristics.

Hydrology
Inundated: YES_X ; NO___
Saturated soils: YES_X ; NO___

. Depth of standing water: 0-3"
. Depth to saturated soil:__ 0"

Other indicators:_nredominance of hvdrophvtic vegetation.

Wetland hydrology: YES_X ; NO__ . Basis:_inundated soils.

Atypical situation: YES___; NO_X .

Normal Circumstances? YES_X ; NO___.
Wetland Determination: Wetland_yes ;

Comments:

Area 1
Data Sheet 2

Nonwetland

Determined by:_Steps 4-12

10



DATA FORM 1

WETLAND DETERMINATION

Applicant Daviess-Martin County Application Project

Name: Joint Park & Rec. Board Number: 1943 -ci- 013 Name:_Lake Enhancement Design Phase
State:_IN County:_Daviess Legal Description: Township:_4N Range:_5W
Date:_3/31/93 Plot No.: Area 1, Plot 3 Section:_34

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
1. 7
2. 8.
3. 9.
Saplings/Shrubs Woody Vines
4. 10.
(5 11.
6. 12.
% of species that are OBL, FACW and/or FAC:___. Other indicators:
Hydrophytic vegetation: YES___ NO_X . Basis:_No rooted vegetation present
Soil
Series and phase:_Stendal (Sr} On hydric sails list? YES_X ; NO___
Mottled: YES__ ; NO___. Mottle color: ; Matrix color:

Gleyed: YES___; NO___ Other indicators: .
Hydric soils: YES_X ; NO___; Basis:_inundated perennially.

Hydrology
Inundated: YES_X_; NO___. Depth of standing water:_<3.5

Saturated soils: YES_X ; NO___. Depth to saturated soil:

Other indicators:_water marks on bank proves permanent floeding.

Wetland hydrology: YES_X ; NO___. Basis: _perennial free standing water.

Atypical situation: YES___; NO_X .

Normal Circumstances? YES_X ; NO___.

Wetland Determination: Wetland_ves . Nonwetland .

Comments: There current is no rooted vegetation on the site due to the extremely high turbidity of the
water, no light penetrates to the substrate.

Determined by:_Steps 4-12

Area 1
Data Sheet 3

11



DATA FORM 1

WETLAND DETERMINATION

Applicant Daviess-Martin County Application Project

Name:_Joint Park & Rec. Board Number: 1993 ©i-01s  Name:_Lake Enhancement Design Phase
State: _IN County:_Daviess Legal Description: Township:_3N Range:_5W
Date:_3/31/93 Plot No.: Area 2, Plot 1 Section:_4

Vegetation [list the three dominant species in each vegetation layer (S if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
1. Acer Rubra FAC 7.
2. Quercus Imbricaria FAC 8.
3. Fraxinus Nigra FACW 9.
Saplings/Shrubs Woody Vines
4. Acer Rubra - FAC 10.
(=5 11.
6. 12.

% of species that are OBL, FACW and/or FAC:75%. Other indicators:
Hydrophytic vegetation: YES_X  NO___. Basis:_ Based on Region 3 hvdrophitic vegetation list.

Soil
Series and phase:_Cuba (Cu) On hydric sails list? YES__; NO_X .
Mottled: YES_X ; NO___. Mottle color:_10 Yr 6/6; Matrix color:_10 Yr 4/2.
Gleyed: YES___; NO_X  Other indicators: .

Hydric soils: YES___; NO_X ; Basis:_Does not possess hydric characteristics.
Hydrology

Inundated: YES__; NO_X . Depth of standing water:

Saturated soils: YES_X ; NO___. Depth to saturated soii:__16" .

Other indicators: 5

Wetland hydrology: YES___; NO_X . Basis:_Soil was not

Atypical situation: YES___; NO___.

Normal Circumstances? YES_X ; NO__ .

Wetland Determination: Wetland ; Nonwetland__X
Comments: This is the upland edge just west of the wetland system.

Determined by:_Steps 4-12

Area 2

Data Sheet 1 12



DATA FORM 1

WETLAND DETERMINATION

Applicant Daviess-Martin County Application Project

Name:_Joint Park & Rec. Board Number:_1493-¢l-415 Name:_Lake Enhancement Design Phase
State:_IN County:_Daviess Legal Description: Township:_3N Range:_5SW
Date:_3/31/93 Plot No.: Area 2. Plot 2 Section:__4

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
1. Acer Rubra FAC 7.
2. Fraxinus Nigra FACW 8.
3. Platanus Occidentalis FACW 8.
Saplings/Shrubs Woody Vines
4, 10. Resa Palustris oBL
S8 11,
6. 12,
% of species that are OBL, FACW and/or FAC:100%. Other indicators:
Hydrophytic vegetation: YES_X = NO___. Basis: Based on Region 3 hvdrophitic vegetation list.
Sail
Series and phase:_Cuba (Cu) On hydric sails list? YES___; NO_X__.
Mottled: YES_X ; NO__ . Mottle color:_10 Yr 5/2; Matrix color:_10 Yr 4/2.

Gleyed: YES_X : NO___ Other indicators:_Saturation .
Hydric soils: YES_X_; NO___; Basis: Possesses hydric characteristics.

Hydrology
Inundated: YES_ _; NO_X . Depth of standing water:
Saturated soils: YES_X ; NO___. Depth to saturated soil:_<8" .

Other indicators: Predominance of hvdroohvtes

Wetland hydrology: YES_X ; NO__ . Basis:_Sail saturation

Atypical situaticn: YES___; NO_X .

Normal Circumstances? YES_X : NO___.

Wetland Determination: Wetland__Yes ; Nenwetland .

Comments: Shurn Creek channel has natural levees on either bank that are slightly higher than the
ground over 25 feet beyond the channel banks; in the lower places are palustrine wetlands.

Determined by:_Steps 4-12

Area 2
Data Sheet 2
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DATA FORM 1

WETLAND DETERMINATION

Applicant Daviess-Martin County Application Project

Name: Joint Park & Rec. Board Number:{993-i-215" Name:_Lake Enhancement Design Phase
State:_IN County:_Daviess Legal Description: Township:_3N Range:_5W
Date:_3/31/93 Plot No.: Area 2. Plot 3 Section:__4

Vegetation [list the three dominant species in each vegetation layer (5 if only 1 or 2 layers)]. Indicate
species with observed morphological or known physiological adaptations with an asterisk.

Indicator Indicator
Species Status Species Status
Trees Herbs
1. Fraxinus Nigra FACW 7. Equisetum Hymetale FACW
2. Platanus Occidentalis FACW 8. Typha Latifclia oBL
3. Salix Nigra OBL 9.
Saplings/Shrubs Woody Vines
4, 10. Rosa Palustris OBL
5. 11.
6. 12.

% of species that are OBL, FACW and/or FAC:100%. Other indicators:
Hydrophytic vegetation: YES_X NO___ . Basis:

Soil
Series and phase:_Cuba (Cu) On hydric sails list? YES__; NO_X .
Mottled: YES_X ; NO___. Mottle color:_10 Yr 5/1; Matrix color:_10 Yr 3/2.
Gleyed: YES_X : NO___ Other indicators:_Saturated .

Hydric soils: YES___; NO___; Basis:

Hydrology
Inundated: YES___; NO_X . Depth of standing water:

Saturated soils: YES_X ; NO___. Depth to saturated soil:_<3" .
Other indicators: _Evidence of periodic inundation .
Wetland hydrology: YES_X ; NO__ . Basis:
Atypical situation: YES___: NO_X .

Normal Circumstances? YES_X ; NO__ .

Wetland Determination: Wetland__ Yes ; Nonwetland
Comments:
Determined by:_Steps 4-12
14
Area 2

Data Sheet 3



SOILS

The 1974 Daviess County Soil Survey, as shown in Drawings 2 and 3 (Sheet No. 16
for Area 1 and Sheet number 20 for Area 2) was consulted to help determine the
presence of hydric soil on the site. Mapped hydric soils are often indicative of
wetland conditions. The soil mapping units indicated, by the soil survey, to be
present on the property are:

In Area 1
Sr = Stendal Silt Loam - Hydric
In Area 2
Cu = Cuba Silt Loam - Non-Hydric

Due to the alteration of the local hydrology by construction of the lake, the Cuba soil
of Area 2 is now sufficiently wet to support a predominance of hydrophytic vegetation
and to have hydric soil conditions.

15
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HYDROPHYTIC VEGETATION

As the field investigation Data Sheets indicate, the wetlands in Area 1 are primarily
composed of a palustrine wetland dominated by hydrophytic trees and shrubs around
the wetland margins, which merges into emergent herbaceous cover (cattails), which
further merges into open water averaging 2.5 feet deep near the St. Mary’s Road
causeway. Due to the turbidity of the water in Area 1, no rooted macrophytes are
present in the proposed construction site.

The proposed construction site in Area 2 is approximately where, at existing normal
pool (499.6"), the free water surface meets the land. A variety of obligate emergents
and facultative wetland plants are located at the proposed Area 2 construction site.

To minimize the disturbance of this community steel sheet piling will be used. This

material allows construction without heavy earth moving activity.

WETLAND HYDROLOGY

For an area to possess wetland hydrology, the soil must be inundated or saturated to
the surface at some time during the growing season. Evidence of wetland hydrology
includes areas where the presence of water has an overriding influence on the
vegetation and soil characteristics due to anaerobic and reducing conditions,
respectively.

The proposed Area 1 construction site is perennially inundated with the exception of
periodic reservoir drawdowns.

The proposed construction site in Area 2 is perennially saturated and inundated with
water for most of the year.

PROPOSED MITIGATION

Given the design of the proposed weir structures (i.e., steel sheet piling), a minimum
of wetland area will receive filt material to construct the weirs. Drawings 6 through 13
illustrate the proposed construction activity, and detail the volumes of materials that
will be placed in the wetlands.

To mitigate for the functional values lost by placing fill material in the existing
wetlands described above, approximately 21.5 total acres of new wetlands are
planned to be developed as a result of this construction activity. The Area 1 wetland
will be enlarged from approximately 11 acres to an approximate planned 17.5 acres.
Area 2 will be enlarged from an estimated 30 existing acres to approximately 45
acres.

18



CONCLUSION

Under current guidelines and in accordance with customary practices of the COE, any
wetland greater than one acre in size will require a permit to be altered in conjunction
with mitigation to prevent any net loss of total wetland area. Areas of wetland less
than one acre in size also require a permit to be dredged or filled; however, mitigation
may or may not be required depending upon CCE discretion.

Area 1 was determined to have approximately 11 acres of jurisdictional wetlands
based on the methodology established by the U. S. Army Corps of Engineers. Of
this, only 0.056 acre of wetland will be replaced by construction of the weir.
Approximately 6.5 additional acres of wetland are planned to be developed as a resuit
of this flow modification structure.

Area 2 was determined to have approximately 30 acres of jurisdictional wetlands
based on the methodology established by the U. S. Army Corps of Engineers. Of
this, only 0.053 acre of wetland will be replaced by construction of the weir.
Approximately 15 additional acres of wetland are planned to be developed as a result
of this dam.

If the Daviess-Martin County Joint Park and Recreation Board were not granted a
Corps of Engineers permit to conduct this activity the lake will continue to fill in and
lose volume as a result of the deposition of sediment being transported from the
watershed. Also, both dissolved nutrients and sediment associated nutrients will
continue to enter the lake, further worsening the eutrophic condition of West Boggs
Lake.

it is the understanding of CEI that the construction activity in each area will require an
individual permit. If you have any questions or comments, please do not hesitate to
call me at (317) 888-1177.

Respectfully Submitted,

e

/

Steve W. Chafin
Environmental Scientist
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- 585 0q fi.

ROAD ARMOR REQ'D.:

VOLUME =~ 7.4 cu. 3.
AREA = 300 aq. 1L
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PANELS PANELS
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X é GROUT RIP—RAP IN FRONT OF EXIST. FIPE ARCH
ggﬁ 1 AND NEW STOP PLANK STRUCTURES.
By .
482 ‘Lg 4 485
B .
N\ ; 2
17 =20° HORIZ,
BOTION OF SHEETING o 1220 vonr.
420 480
I
nmvaznzmmw 0 INSTALL A GEOGRID
ON YENSAR BXIIOD' OR EQUAL FOR ACCESS DWENHNG
SHOT ROCK OR RIP-RAP
REQO. w/N WER:

LAKE PROFILE WITHIN PRCOPOSED

STEEL SHEETING WEIR

PROPOSED ORDINARY HIGH WATER = 503.00
EXIST. ORDINARY HIGH WATER = 502.00
EXIST. NORMAL POOL = 409.60

PROPOSED NORMAL POOL = 502

EXIST. ORDINARY LOW WATER = 498.00
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PLACE SHOT ROGK N CHANNEL
PERPENDICULAR TO FLOW DIRECTION

SHOT ROCK_REQ'D. FOR
SHURN CREEK:

PROPOSED ORDINARY HIGH WATER = 502.30 TREE D 3 e
ORDINARY HIGH WATER = 502.00

ORDINARY LOW WATER = 498.00

PROPOSED NORMAL POOL = 501.30

EXIST. NORMAL POOL = 499.60

MAXIMUM LEGAL EL. OF LAKE
W.S, = 507.4°
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GRADE \ CHANNEL BARK EL. 500.50
500 I —71500

545

ORDINARY HIGH WATER = 502.00
EXIST. NORMAL POCL = 499.60
PROPOSED NORMAL POOL = 501.30
ORDINARY LOW WATER = 498.00

SHOT ROCK REQD. N CHANNEL:

YRLUME = 302 c. ye.
AREA ~ 780 wg. ft.

PROPOSED W.S, EL 501.30 l

50050
EXST, WS. EL. 499.80 ~

BUTION OF SHOT ROCK P
2RoRTou oF STRENG BED L. 49850

TYPI.C‘AL C%?§§ SECTION
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GEOTEXTILE
AT LEAST 2° ASOVE AND 10' EITHER SIOE
OF SHEET PILING WALL

(TYP, BOTH SIDES OF BANK)

STEEL SHI
UHINIZED STEEL

P222 BETHLEHEM
PILUNG OR 10 GAUGE
SHEETING CONTROL WEIR OR

10‘TYP.1 I'fzv?ﬂ

RIP—RAP REO'D w/IN ALONG BANKS
wPN WETLANI

VOLUME = 22.8 cu. yd.

ARAEA = 600 uq. ft.

RIP—RAP REQ’D. DOWNSTREAN OF STOP
PLANK STRUCTURES:

VOLUME = 334 e yd.

AREA =

STEEL SHEETING REQ'D. FOR WEIR:
YOLUME 170 cu. 3.

AREA = 307 sq.

L

STARTING 10* FRON BANK ON BOTH
SIDES EYTEND STEELS‘;?EEHNG To

(m= B SIDES)

o PSR AND GROUY N FRONT
EACH STOP PLANK STRUCTURE ToReGa)K STRUCTURE

REFER TQ DWG. NO. 7
FOR PROFILE

WEST BOGGS LAKE

NEW ORDINARY HIGH WATER = 502.30
ORDINARY HIGH WATER = 502.00
ORDINARY LOW WATER = 498.00
PROPOSED NORMAL POOL = 501.30
EXIST. NORMAL POOL = 499.60

MAXIMUM LEGAL EL. OF LAKE
WS, = 507.4
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YOUNE = 334 e v
- i
STEEL SHEET PIUNG REQ'D.:
YOUME = 170 cu
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HEETIN

 VERT, =AD"
HORZ. 1°=100°
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PROP!
ATION ™
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hare:
WY B, NECESSARY TO To N A geory

S o o R SRS STONE

FOR ACCESS DEPENDING ON SOIf. MOISTURE,

ONES‘)WLS?SELE“J%S%( PREASEMELED

PROPOSED ORDINARY HIGH WATER = 502.30
ORDINARY HIGH WATER = 502.0i

ORDINARY |OW WATER = 498.00

EXIST. NORMAL POOL = 499.60

PROPOSED NORMAL POOL = 501.30
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GRRE T ATE: 10-16-
?-

141593 - FILE DATE: 10-17-1593
SRTPTINE: 13:37:08

FILE NAME: WBOG3

$220000550000000000000000500502000 000000D00000006200D00002000000DR0DDDODDEED
nnIppR000R0PE0DNDDDD0RD  FHNA CULVERT ANALYSIS  DDRBORIDODDODDODRRROODDIND
0 DaDODODDBRROIZIDDDBLD HY-3, VERSION 4.0 19600000000002050000G0000D

I}
-
s

‘3vs0200000000000200DRC0DRD0DDERIDDRDDRDE0RRDRDDRODDDDDDDDRDDLEIBDDR0DDDDDDR?
L SITE DATA 3 CULYERT SHAPE, MATERIAL, INLET 3
4 0DDBADDADZDDDDDDIEINDDICIIEORBDDR200D2D200000DEDDIIDITOED0RDDDIDDDIRIND4
L INLET OUTLET CULVERT 3 BARRELS i
¥ 3 ELEV.  ELEV., LENBTH 3 SHAPE SPAN  RISE MANNINE  INLET f
(FT) (FT)  {FT} J MATERIAL {FT)  (FT) fn TYRE
154,50 494,70 88,00 3 1 IOWP 12,50 B30 L0335 CONVENTIONAL

prar

1
3
3
3
1
3
3

22003002020020000Y

z :
3 3

: 3

5o ;

¢ 3
3 000DEORIDIII0ITID000000RTADI00IB0ITIINI0020260000

130G0E00GR0C0O00000D0D0RC0DECDDR00E00EDE00002RR0DR0DO000IDD0D0O0E0EDDORDINITD
M“*RY OF CULVERT FLOWS (CF3) FILE: 42065 DATE: 10-17-19%3

i 3 ; S b RBAAY IR
o A o a P & A
W b v * ¥ b -
I B S B T :
26 ¢ 40 0 9 !
O R ;
/S T T !
60 800 s
R B B
6 600 i
T T -
¢ 0 50 :
L4 L] -

LEVIFT) il } ERROR
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300.5¢ ¢.00 130 ] 0.00
501,22 0.00 260 ¢ 0.00
201,56 0.00 350 ] 0.00
503.40 0.00 S G 0.00
S04.18 =0.00 650 1 0.17
904.42 =0.00 780 S 0,61
. 504.5% -0.01 510 g 0,84
HE -0.09 1040 H 0.47
LTS -5.401 1170 i .93
04,87 -0.01 1300 14 0.7%
52002E5I003200000900D000000000R300CD0000R00DR0DDDODDIDDDDERDERDDDIDDDODOOLIDID
; NCE (FTH = 0,010 {27 TOLERANCE (X1 = 1.009
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Non?

i LERRERERLRIERRE0-30 LIST OF INFUT DATA FOR TR-20 HYDROLOBYIRITRREITRIIIININL

7 TR-20
1 West Bogpgs Lake - 100 yesr 24 hour stora hydrogrash for the 1

TLE arez | lzke drainage area. Assuaptions = starting elev, =399.¢
STAUCT 1
455.0 0.0 0.0
4380 0.4 0.5
3 487.9 0.02 3.3
3 433.0 8,03 £.92
3 459.0 0.04 11555
= 4595 0.03 15.78
2 500.0 0.08 18,33
3 500.8 0,07 27,35
3 300,91 130.0 28.59
3 501,22 280.0 35.38
5 301.%5 350.0 45.95
3 503.4 320.0 73,62
3 504,18 550.0 24,25
3 304,42 780.0 100.53%
5 504,57 EHIR 105.08
= 304,71 1040.0 108,26
: 504,75 1170, 110,37
: 57T 2
3 459.5 0.0 0.0
3 300.1 10.0 250.0
3 00,8 40,40 830, 0
E 501.1 114.0 1100.9
3 501.8 200.0 1430,0
e 502.1 250.0 18
: 30z, 3180 2200.%
3 303.1 380.0 2800.0
3 302.4 400.0 3000.0
3 04,1 £00.0 3300,0
z 304,8 1100.5 I800.3
: %1 1800.0 4350.0
. AUNOFE & i i 1.5% 71,6 b O I
: GEVOR Z it 2 139.8 111t
5 i 2 3 11,34 156 711 it
3 & 2234 IR
3 {2 24 3 §95.5 f1lt11
T .23
- ! 2 0. 8.3t 1022 1 i




e

ey




i-. NE8 1171693

REY §5/01/63

West Bogos Lake - 100 year 24 hour store hydrogrash for
ars: | lske dreinage area, Assusptions = 1

(1 UTIVE CONTROL GRERATION INCREX

i UTIVE CONTROL CPERATION COMPUT

STARTING TINE = .00
ALTERNATE NO.= !
FERATION RUNOFF  STRUCTURE

PEAK TIMEVHRS)
13.17

{HRS)

00 00
7.50 2.53
.00 43.18

e %5¢.80
13.0¢  DIGCHE 507,44
17,50  DISCHE 180,53

00 DISCHE 1i7.84
:e.50  DIECHE 87.42
25.00  DISCHE 58,62

.30  DISCHG 3.

= e
g

00 DISCHE

“NOFF VOLUME ABOVE BASEFLE

REIN DE
STOR¥ NO.= 1

L0
4.30
0.3

1321.50

ivdie?

435,13

HAIN TIME INCRENENT =

FROM

3

BTH

PEAK

FIRST HYDROGRAFH POINT

1

8,31

DISCHARGELL

1525.13

.00 HOLRS

+00
8.41
59.87
458,54
378,21
162,10
111,33
£5.08
3&.40
1.45
Rili

--- HYDROSAAPH FOR STRUCTURE

Tvr{HRS)

00  DISCHE W5

{0 ELEV 459,50
2,50  DISCHE ]
.50 ELEV 499,66
=00 15CHE .03
. ELEY 499.50

o

DISCHE ]

S0 EEY 499.61
10.00  DISCHS 06
EL] ELEY 500,11

I
.0

-]
159,50
A3
455,80
105
495,60

=3
o

FIRST HYDRDBRAPH POINT =

.00 KOURS

.05
455.40
05

459,50
.05
495,60
09
459,83
08
500,29

STRUCTURE

BAIN

3.95 HATERSHED INCHES,

mEreTELT

L TIAE WHER ATT-KIM COEFFITIEST

startin

.23 HOURS

1 70 STRUCTURE 2
RAIN DURATION= 1,09
TINE INCREMENT = .25 HOURS

RAIN TABLE

PEAK ELEVATION(FEET)
{RUNOFF)

TIME INCREMENT = .25 HOURS

00 00 .01 .05
2.91 11.86 15.38 15,38
70,70 84,7t  103.68 131.47
518.55 1417.96 235,29 1025.00
328.94 191,45 26180 237.9%
153,74 145,93 139.51 153.82
107,45 102.73 93,36 94,93
B83.£7 85,39 85.0% 84,25
27.01 19.69 14,48 10.71
.15 .83 .50 .41

4917.94 CFE-HRS,

i, ALTERNATE

PEAK ELEVRTICNIFEZT)

204,82

TIME INCREMENT = .25 HOURE

05 05 05 05
195,60 455,60 495.60  459.40
.05 05 05 .05
§99.50 455,80 495,40 455,60
.03 .05 03 03
55,60 459,80 45R.E0 499.80
.0 08 05 08
495,55 439,89 433,74 499,79
07 07 &5 G
500.8%  500.5  360.73 500,87

the i
=13%.8

EGUALE Ohc

JeB

NO.= 2

DRAINABE BREA = 1.3 SE.MIL
21 g 1.38
PR L] 30,00 3.2
195,81  357.57 435§
845,89  T99.48  599.41
215,18 20403 19%.41
128.44 124,12 12072
92,08 89.97 28,49
B1.%5 77.08 89,11
7.50 5.81 4,3z
28 W17 .10

BRSEFLON = .00 CFS

HYDROGRAFH FILE ---

DRAINAGE &REZ = 1,53 SE.M
05 A3 .08
497,60 49%.80 455.40
03 W05 05
495,60 499.80  499.&0
03 W03 .08
499,60  499.&0  469.40
05 .06 W06

500.03
91,70

500,95 301.40

)
[Ty
"Moo

0

(=}

et
=

ra



11/18/93 West Bogos Lake - 100 year 24 hour stora hydrograph for the | e i

SR RER 1
EV 05/01/283 area | lake drainage aree. Assumptions = starting elev, =399.¢

12,50  DISCHG 391,37 438,00 551.81  729.20 MM11.8% 1279.31  i163.47 776,63

17,50 ELEV 501.98  S0z.71  §03.59 504,75 504,86 504,79 504.51

00 DISCHG §98.24 432,04 &04.79 §37.31 508,55  435.18 420,84

13,00 ELEY 504.27 504,00 B03.92 503.5¢  503.27  503.03 502.3

17.50  DISCHG 400.30  370.06  330.85 259.08  225.13  188.13 135,73

130 ELEY 502.08  S01.8%  504.82 301,27 S05.44 S04.04 500,92

-..00  DISCHG 126,45 llS.%6 112,99 104,78 100.48 95,80 89.1c

Ly 500,56 300,65  S00.69  500.88 300.88

D13CHE 86.33 BS.52 85.23 84,465 72.85

ELEY 500.87 500,87  500.87  500.87 500,87  500.87  500.8%

DI5CHE 41,47 23.04 16.83 12,43 9.18 8,76 4,97

ELEV 560,83 500.82  S00.81  500.61 500.80

B18CHE 1.94 1.04 .72 50 .13

ELEV 300.80 500.8¢  500.80  500.80¢ 500,80

DISCHE .07 07 R 07 07

ELEY 500.80  500.80 500.80  S00.80  500.36 300,80

DISCHE & 07 .07 A7 A7 A7

ELES 18 300,80 300.90  §00.80  360.80 500.80

DISCHE A7 7 07 A7 A7 W07 207

T ELEV 506,80  S00.8¢  500.30 300,80  300.80  500.80 500.8

37.50  DISCHG 07 A7 W07 07 A7 .07 07

37,50 ELEV 200.80  360.30  S00.B0 S00.80  500.80  500.80 50¢.80

.00 DISCHE 07 07 .07 07 07 07 A7

2v.00 ELEV 800,79 500.7%  500.79 300,75 300,79  500.7% 500,79

42,50  DISCHG .07 L7 07 A7 07 A7 W07

W50 ELEY 500,75 500.79  300.7%  300.79 71
.00 DISCHB .07 07 .07 07

45.60 ELEV 500.7% 500,79 500.79

7.3 DISCHG 07 07 07 A7

.50 500,75 500.79  00.7%  500.7%
50.00 A7 A7 07 07
50,90 500.7% 200,75 500.7F 500,79

.50 07 .07 07 07
il 300,79 360.7%  S500.79  500.77
55,00 .07 07 A7 07

A0 500,79 360,79 500,77  S00.7%

30 W0 A7 07 A7 07 07
37.50 79 500,79 506.79  500.7¢  500.7% 500,71
.00 0 07 07 47 07 Rl

00 ELEY o7 200.78 300.78  300.78  300.7 300,78
82,5 DISCHG 07 {07 07 (7 07 (07
42,30 ELEV 300.78 0078 360.76  S00.78  500.78 300.75

0 DI5CHE 07 iz 07 A7 07 07
-0 ELEV 500,75 300,78 309.78  500.78  500.78 560,78
a™*™  DISCHE A7 A7 87 07 07 i 07 i

v 300,78 500.78 500,76 500,78 500.78 500,78 500.78  500.78

200 47 07 07 07 7 07 A7 o7 07
70,00 300.78 500,78 500.7¢ 00,78 500.78  500.78  S00.78 50078 S00.78
.80 07 07 07 07 07 07 W07 7 97

fal b



TRDOXER
REV
72,50

I ADFF

ELEY

YOLUHE ABDVE

SPERATION RUNOFF

P AGFF

BISCHG
DISCHB
DISCHE
D18CHE
BISCHS
D15CHE
DISCHE
DI2CHE
DISCHE
DISCHE
DIsSCHE
D1SCHE

il
=i
o
=4
==
(=1
=)

s Lake - 100 yezr 24 hour stora hydrograch for the 1 JOB
ke drainage arez. Assusptions = starting elev, =199.¢

500,78  500.78 500,78  500.78  500.78  500.78  500.78  500.78  S500.78  S00.78
BASEFLOW = 3,87 WATERSHED INCHES, 4774.40 CFS-HRS, 394,57 ACRE-FEET; BASEFLOW = 00 CFS

--- HYDROGRAPK FOR STRUCTURE 1, ALTERMATE 1, S70RM 1, ADDED 7O QUTPUT HYDROBRARH FILE ---

STRUCTHRE 2

CARRBEZ (CFS) FERK ELEWATIGN(FEET)
44 {RUNDFF}

IRST HYDRDGRAFH POINT = .00 HOURS TINE INCREMENT = .25 HOURS DRAINABE ARER = 11.34 SELEIL

00 .0 .00 W01 .12 33 1.54 3.57
19.53 26.87 40,55 34,78 71.87 §2,20 113.87 143.20
250.17 298,10  355.80  431.55  S4L.84 7007 122680 197LL1S
i 5302.45 6482.7¢  £92.6F  70BB.53  43B0.7%  £21G.87 37&0.98 .Jblg.,..

it 3328.41 293474 2594.13 230454  2081.80 1857.68 1835.37 153%.9
00 1225.99 148,50 1080.52 1018.82  9eI.59  §i2.08  B848.43 Ev\,.n,
2 732.88 702,25 &73.18  bde.E2 22.72 0,32 88078 Sed.T3
&3 530.0¢ 523,28 517.33 G560 BH5.30 1.77 482,27 885,77
25 390.55 290,18 241.38  19s.80  157.51 ] 99.85 19.97
% 40.87 32,50 25.96 20,66 16,48 9 10.41 8.2%
31 3.57 3.05 1.32 .74 Heedi i 33

Bt .00

VOLUME ABOVE BASEFLOW = 3.95 WATERGHED INDHES, 289s8.32 CF5-ARS, 2373.54 ACRE-FEET; 0 EF5

--- HYLADARE

i, STCRM t, ADDED TO OUTRUT HYDROBRAPH FILE ---

£
{DROBRAFR FOINT = 00 HOURS TI%E INCRENENT = .25 HOURS 13,27 SE.
05 05 05 e .03 05 05 05
439,60  45%.40  499.80  459.00  45%.50  455.50 499.40 499,40
05 HE 03 05 W05 A5 05 i W05
459,80 45350 499,40 459.50 499.80  499.80 495.%5 & 459,50
05 08 05 02 03 R o e 3.52
499,60 430,50  499.80  4%9.50  299.80  499.80  45%.6 355,68  457.78
7.1¢ 1.3 19.58 9.9 40,80 55,83 71.92 115,99 143.2:
5 560.14 500.28  S00.32  506.80  SG0.T1 D00.83 501,43 501.28
205,67 230.23  298.1s 358,87 43L.66 623,38 915.67 1429.90 2262.8
S0f.e8  30Z.02 302,96 502,93 S03.48 304,12 504,42 304,88 505.43
4712,05 4054.30 Ti71.5% 8074.57 G348,2¢4 804446 T415.05 &A3A.T7 S7E3.W
7.19  S0B.14 508,93  309.58 50979 509,56  508.1%  S08.%  HN.55

a-

.



73 West Bogas Lake - 100 yesr 24 hour storn hydrograph for the ! JOB
/83 srzz | lake draipage area. Assuspions = starting slev, =3%%.8

13.00  DisChe 042,35 4429.89 3935.20 3307.33 Gi3L.E0  2813.10 2IWME.9 2321 B2 MIT.IT O IR0LTS
8] clEV 307.42 S06.98 506,63 308,37 306,00 303,82 505,67 S505.47 505,33 B08.%t
.50 DISTHE 1818.50 1635.05 155B.8% [445.37 134%.60 1243.93 148,79 1073.57 1014.82  fes.d!

17.50 ELEV 505.11 305,02 504,93 504.85  S04.78  304.70  D04.87  504.37  S04.31 50447

“T.00  DISCHG 922,72  B73.54 848,87 E€i1.33 7793 #1360 7193 §73.89 47167 832,99
A0 ELEV 304.42  504.38  504.3 504,30 504,28 50425 504,22 SML1F 504,17 S04.15

22.5 DI3CHE §37.54  £25.5 416,37 &0F.11 &03.45 598,88 593.95 534,32 SeT.ed 536.A!

77,50 ELEV 504.1 564,43 504,12 504011 S04.10  BG4.1C 504,08 B04.0¢ 504,02 303.9%
.00  DISCHe 495.80 441,77 38197 3280 284,42 21345 169.%4 134.42 106,42 34,94

2. 00 ELEY 503.84 503,70 503.15 S02.88 502,84 5017t 50043 S0t.24  Dol.oB 300.92

k!

=
o
<1
oo
“

€7,50  DISCHB &7.7% 35.91 12.81 .53 26,97 21.38 16.96 13.43
360.80  S00.70  500.62 500,30 500,38 500,29 500,22 500.1a 5001 300,02

§.38 3.47 4,04 3.12 2.38 1.3t 134 35 W54 .40
499.53  45%.86  499.80  499.76  499.72 499,87  499.57  499.65  399.63  499.42

90 .22 W11 A7 07 .07 A7 07 A7 07 07

1] 159.48! 499,50  495.80  495.8 459,60  499.80  499.80  499.80  495.80

33,00 .07 A7 .07 07 07 &7 A7 07 A7

IR.00 499.50 499,80  495.a0 435,60  455.60 499,50 4RQ.EC 49%.80  495.50

A7 47 ST A7 .07 07 07 ST W07

v i EY 499,80 499.50 459,60  4R9.50  495.80  495.50  45%.00 45%.40  470.40

40,00  DISCHE 07 A7 A7 .07 (07 W47 A7 07 07

.00 ELEY 497,60 499,60  499.80  499.50  499.80  495.80  499.50  499.80  499.60

: .50 DICHE W07 A7 A7 07 A7 W07 W07 W07 A7

425 LEY 499,60 439,80  499.50 499,80  499.50  499.80 499,80  455.80 495,40

=, 00 .07 A7 .07 07 07 .07 A7 07 .47

00 ELEY 459.40 45%.5 459.80 99.60  499.80  45%.00  499.B0  499.60  49%.4

:/.30  DISCHE &7 07 Q7 07 W07 A7 07 07 07

47,50 ELEV 495,60  495.60 499,60 459,50  499.50  399.80 495,50 495.40  455.E0 499,40

{7 .07 A7 A7 .07 07 W07 Q7 07

499.60  350.60 95,60  455.60  459.60 499.40  499.60  499.c0 499,40

A7 A7 il 07 07 07 Q7 &7 07

459.60 455,80  499.80 & G 455,80 437,40

A7 207 07 ] Q7 A7

855,80 &) 455,85 4 A99.ED J 385,08

07 A7 07 A7 A7 ] A7

495,36 80 439.80 50 §35.80  455.50 355,580

07 W7 A7 07 A7 A7 07

497,80 49%.80  299.80 459,00 455,50  459.60  499.80 455,80

07 .67 Q7 07 07 O Q7 07

459.00  495.80  495.40 459.50  495.60  459.60  495.80 459,80

. HE R 07 A7 07 A7 07 A7 .07

.66 ELEV 499,60 499,50 45940 459.00  499.60  499.80  495.&0 459.¢0

« a0 DISCHE .07 A7 Kin A7 07 07 A7 W07

57.50 ELEY 459,60 356,40 459,80 455,80  455.60 499,50  49%.40 & 495,80

7 nw  DISCHE 07 07 {IE A7 S7 07 07 07 T W07
P ¢ tLEV 455.60  45%.50 459,80  3F%.60  499.60  499.40 495,60  399.40  £95.00
12,30 07 07 .07 07 07 07 A7 .07
72.50 497,60 499,50 459.60  499.5¢ 495.80 469.80 43960 4F%.E0

e



“ncl YER 11116433

REV 09/01/83

West Boges Lake - 100 year
args ! lake drainage area.

VOLUME ABOVE BASEFLOW = 3.94 WATERSHED INCHES,

TINOFF

--- HYDROGRAPH FOR STRUCTURE

wWiidne £

iredATION RESVOR S

DI5CHS
14 ELEY
DISCHS

214
30t
57 302.26
ULE0 ELEY 502 592.52
0 DISCHE 330
£,00 ELEV 502
22,50 345.49
.50 502,83
w00 354,18 3534.30
25,00 502,52 502.92
.30 DISCHB 336.08 347,95
.50 ELEY 50z.87

E
3
BOE 303.1%
30 302,53
2%s.1 294.37
502.4 f02.44
287.%0 2858t
502,38 02,38
273,14 277.50
502,29 502,27
271,03 269,43
502.2¢ 502

D18CHE 263,15

LEV 50z.13
BISCHE A

2, ALTERNR

24 hour stora hydrogragh for

fssusptions = starting

TE

r

TIME INCRE
2
499,50
140
455.87
44,37

50,463

502.80
343,40
S02.88
354,57
302,92
343.47
ga

302.5

i

LU I S I T S
a = o e A
L= % I |
[rs]
]

b=
Fa

o
Ll < O

F3 N e

Ln
()

elay,

AN

ra
o
o
=
=
=
o

HENT =

ol .

495.61  499.81
1.73
499.89
70.81
390,82
I68.%i
02,17

& 7
WL iT7 16
259.24 258,43
S02.09 502,09
251,38 250.%7

the
=439,5

33743.14 CFS-HRS, 2788.53 ACRE-FEET; BAS

DRAINASE

s
0

L4 B bA 6N S B0 Oe Ra

— G0

g1
g S e dw

.

= e

£
o3
= e

Sy 00 £ b £
F3 <x B3

o4 O g

=

LRI EN R LA B3 LR b

w3 Gl B3 B3

=

e I R
€N O e b e
oo en e

PO B3 EA kA
e
o=

El

FLOW =

AREA =
.32
£99.42
376
455,79
165.08
301,
285,10
302,38
257

o
=

[T
e KN S5

F3 F3 B3 fel 3

SO 6O Fa g
L i o

L

302.39
283,80
502,31
272.83
302.23
204,70
902,15
255,86
302,07
745,02

00 CF3

{, ST0RM !, ADDED TD OUTPUT HYDROSRAPH FILE ---

IO On O3 e s e e B

B o R i i




nes BEB 11716753 tare hydrograph for the i JOB |
REV 09/01/83 = starting elev, =4%%.4

92,50 ELEV S02.06 562,65 502,05  S02.04  502.03  502.03 2,02 502,00 S0Z.01  50Z.00
°5.00  DISCHe 247.48  Mb 72 245,95 45,19 24445 243.68 242,92 24207 24142 240.48
00 ELEV 502.00  50:.9%9  S501.98 50198 J0L.97 501,58 01.96 301,95 501.95 301.54
3/.50  DISCHE 239.93 239.19  238.45 23F.7L 236,98 236,24 235,51 234,7F 23.0e 2331
37,50 ELEY S01.93 501,93 S6L.92 501,91 504,91 501.90 50150 50189 S01.88  30f.EB
3,00 DISCHS 32,60 231.89 281,18 230.46 229.75 229.04  228.33  227.82 I35 112
L500 ELEV 501.87 501.87 S0i.Be  S01.85 501.85 50l.B4 D01.88  501.83 S0i.B2  30M.82
6Z.30  DISCHE 225,82 IM.62 22412 22543 22,74 2208 2213k ZN0.68 220400 219.32
.50 ELE 501.81 501.8: 501,80 50160 904.7%  S0l.7@ 3078 S0MLT7 G0i.77 0 30LLTe
5,00 DISCHS 218.8%2  217.%  27.2 216,80 5,94 2528 2448 213,95 213,28 212,42
83,00 ELEV 501.7& 563,73 504,74 S0L.74 504,73 501,73 BOL,72 504,72 5087t SO0
47,30 DISCHE 2A1L.57 A3 200,66 20.01 20936 20871 20B.06 20742 206,78 206.14

301,70 50i.8F 901,65  G01.58  G0I.66 D067  SOL.67  J0l.eb  30L.66  DOLLED

205.50 204,86 204,23 205,50 202,97 202,34 201,72 201.07 200,47 (99.74

5pi.65 501,84 501,84 301,83 B04.62  501.62  G0L.6 50MLAD S0L.e0 S01.80

198,68 137.63 196,39 195.54 194,81 193.43 192,45 19143 13042 199.44

S61.5  S01.59  50i.58 301,57 3013  §0i.3e  S0i.35  501.53  50i.34

Az pm

L‘: VOLUME ABCVE BASEFLOW = 1,95 WATERSHED INCHES, 18703.25 CF3-HRS, 1380.35 ACRE-FEET; BASEFLTH = .00 CF

w3

--- HYDROBRAFS FOR STRUCTURE 2, ALTZANATE 1, STORM !, ADDED 70 OUTPUT HYDROGRAPH FILE ---

= UTIVE CONTROL OPERATION ENDCHF COMPUTATIONS COKPLETED FOR PASS I RECORD 1D
ATTUTIVE CONTROL OPERATION ENDJOB RECORD 1D



gl

To) YED 1116493 West Boogs Lake - 100 year 24 hour stors hydrograph for the 1 JOB 1 SUMMARY
REY (9401783 ares ! lzke drainage area. Assusptions = starting elev, =49%.8 PREE 8

RHED

UMMARY TRBLE ! - ScLECTED RESULTS OF STANDARD AMD EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFOD
TES A FLAT TOP HYDROGRAPH

{R STARIT) AFTER THE PEAX DISCHARGE TINE AND RATE (CF3) VALUES INDICATES & FL
& GUESTION MARXI?) INDICATES & HYDROGRAPH RITH PESX AS LAST POINT.)

2 10N/ STANDARD RAIN ANTEC MAIN PRECIPITATION PERK DISCHARGE
‘1 JCTURE  CONTROL  DRAINABE TABLE MOIST TIME UNOFF

1 OPERATION  ARER §  COND [INCREN BEBIN  ANOUNT DURATIDN AFDLIN. TINE RATE

{58 HI) {HR}  (HR} {IN) (HR) (1K) {HR} {EF3i

GLTERNATE 1 S7ORM |
i CIURE 1 RUNOFF 1,93 i 2 .23 i 531 24.00 GEEE = 13.17 1325.13 750.2
ineCTURE 1 RESWOR 1.93 i 1 2 0 8,31 24.00 3.83 504488 13.77 1280.50 663.3
TRUCTURE 2 RUNDFF  11.34 + 2 i 23 ] 8,31 24.00 3.96 = 13.72 705,44 5.3
© CTHRE 2 ADDWYD  13.27 2 2 123 B 6,31 24,00 3.9 508.7% 13.74 8363.43 8]

CTURE 2 AESWOR 13,27 z 2 23 0 6,31  I4.00 1.93 $02.92 25,81 354,582 8.7
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U PRRTRiRReNeR1a0-80 LIST OF INPUT DATA FOR TR-I0 HYDROLOGYRIRIIsgzrvivsisss

108 TR-20

"1 E 1 Mest Boggs Lake - 100 year 24 hour stors hydrograph for the i
T area | lake drainage area. Assuaptions = starting elev, =49%.%
3 STRUCT 1

g 493.0 0.0 0.0
5 4350 0.01 0.9
8 437.4 0,02 .23
g 38,0 0.03 &.92
8 399.0 §.04 11,95
3 4398 002 15.78
3 500.0 0.0 18,33
3 500.8 0.407 27.35
3 502.0 0.46

3 502.32 8.0

3 502.32 7.0

5 502.82 155.0

& 03.8 4940

3 504,18 530.9

3 304,82 780.0 .

2 504.59 310,40 B
: 504,71 1040.¢ .26
5 04,7 1170.0 110,37

3 L

] 0.0

C 10.0

3 40.0

z 110.0

z 00,9

3 255.0

3 310.0

E 380.0

: 400.0 3000.0

&00.0 383G.0
1106.0 3800.0

! i 7%.0 notti il
11 2 A
2 3 15.0 .7 1t
22314 O I
24 5 1958 1111t

T ..ICREM & 0.23

7 COMPUT 7 1 2 0.8 8,31 1022 1 |

1DCHP 1
1BJEE 2

e



1 XEE 11715793 West Boogs Lake - 100 year 24 hour stors hydrograph for the i J08 1 PABS
REV 09/01/83 area 1 lake drainage area. Assusptions = starting elev. =499.¢ PAGE
te Ng. |
CORPUTER PROGRAM FOR PROJECT FORMULATION - HYDROLOGY  USER WOTES
THE USERS MANUAL FOR THIS PROGRAM IS THE MAY 1982 DRAFT OF TR-20, CHANGCS FROM THE 2/13/74 VERSION INCLUDE:
REACK ROUTING - THE WODIFIED ATT-KIN ROUTINE PROCEDURE REPLACES THE COMVEX NETHOD. INPUT DATA PREFSRED FOR
PREVIOUS PROSRAN VERSIONS USING CONVEX ROUTING COEFFICIENTS WILL NOT RUN ON THIS VERSION. !
ThE PREFERRED TYPC OF DATA ENTRY IS CROSS BECTION DATA REPRESENTATIVE OF & REACH. IT IS RECOMMENDED THAT
THE OPTIONAL CROSS SECTION DISCHARGE-AREA PLOTS BE OBTAINED WHENEVER NEW CROSS SECTION DATA IS ENTERED.
THE PLOTS SHOULD 32 CHECKED FOR REASONASLENESS AND ADEQUACY OF INPUT DATA FOR THE COMPUTATION OF *M°
VALUES USel IR The AOUTING PROCEDURE.
GUIDELINES FOR DETERMINING OR ANRLYZING REACH LENSTHE AND COEFFICIENTS (X,
MANUAL. SUMMARY TASLE 2 DISPLAYS REACH ROUTING RESULTS AND ROUTING PARSNE
HYDROSRAPH GENERATION - THE PROCEDURE 7O CALCULATE THE INTERNAL TIME INCREMENT AND PEAK TIME OF THE UNIT
HYDROBRAPH HAVE BEEN INFROVED. PE3K DISCHARGEZ AND TIMES MAY DIFFER FAOM THE FREVIGUS VERSION. OUTFUT
HYDROBRAFHS ARE ERPOLATED, PRIN AND ROUTED AT Tn: USER SELECTED MAIN TIME INCREMENT.
-mr

ot

INTERHEDIATE PEAKS - METHOD ADDED TO PROVIDE DISCHARGES AT INTERMEDIATE POINTS WITHIN REACHES WITHOUT ROUTINS,

OTHER - THIS VERSION CONTRING SOME ADDITIONS 7D THE INPUT AND NUMEROUS MCDIFICATIONS TO THE GLTPUT. USER
UPTIONS HAVE BEEN MODIFIED AWD AUGNENTED ON TRE JOB RECORD, RAINTABLES ADDED, ERROR AND WARNING MESSAGE3
EXPANDED, AND THE SUSHARY TABLES CONPLETELY REVISED. THE HOLDOUT OPTION IS NOT OPSRATIONAL AT THIS TIME.

FROGRAM QUESTIONS OR PRGBLENS SHOULD BE DIRECTZD 7O HYDRAULIC ENGINEZRS AT THE 305 NATIONAL TECHNIZAL CENTERS:

CHE3TER, P& \N"‘;'\'hE"ST‘ == 2

LINCOLN ’i-

F.ﬂ == ﬁ’t }'y

Loy B
;‘.

il
-2
=
S
X
._-K

12/17/82 - CORRECT PEdX F?q'a': FACTOR FOR USER D DINSYD

CORRECT REACH ROUTING PEAK TRAVEL TINE PRINTED WITH FULLPRINT OPTION
;RTIQHE FOR --—-
i, DIVISION OF BASEriLOW
2, HYDROERAPH WLEHC SPLIT
3. CROSS SEC
4, IMTERMEDIAT

3102783
IN DIVERT OPERATION
BETHEEN DBASEFLOR AND ABOVE BASZFLOW
TING POSITION
?EQK 'i EX "FROM" RREA IS LARGES THAN "TARL® ARE
TORAEE RJ"’EZII REACH TRAVEL TINE FG? NULTIPESK HYDROGRARH
JRDERING “FLOR-FREQ® FILE FADM SUMMARY TABLE §3 DATA
RSEFLOW ENTERED WITA READHYD
8, LOW FLOR SPLIT DURINS DIVERT PROCEDURE 42 WHEM SECTION RATINGS START AT DIFFERENT
SNHF‘;NEE*IEuT- wam
{. REPLACE USER MANUAL ERROR CODES (FAGE 4-5 TD 4-
. LABEL QUTPUT HYDROBAAFH FILES WITH CRGSS SECTI
99/G1/83 - CORRECT 'ﬂF"’ AND OUTPUT ERRORS FOR INTERMEDIATE PEAKS
CORRECT COMBINATION OF RATING TABLES FAR RIVERT

8.8
:on
S, U
7.8

WITH MES3AGES
AU

th)
ON/STRUCTURE, ALTERWATE AND STORH NO'S



ECIRIHATE NiNINUM

TR

TS0 JER H/16/93
REY 09/01/33

=t

STARTING TIME =

ALTERNATE HO.= 1

.00

STRUCTURE |

ZenATION RUNGFF

PEAK TIME{HRS)
15,17

BiSCHE .00
DISCHG 2.59
DISCHE 43.18

DISCHE
DI3CHE
DISCHE

555.80
307,44
180.53

L3awd

17.30

.00  DISCHE 117.84
--«30  DISCHE 7.42
23.00  DISCHE 38.48
~.30  DISCHE 3.12

00 DISCHE .04

RINDFF YOLUAE ABOVE BASEFLON =

--- HYDROGRAFH

UTIVE CONTROL OPERATION INCREM

i3 UTIVE CONTROL OPERATION COMPLT

FIRST HYDROGBRAPK FLINT =

mamy

fiEntH TRAVEL

TIHE WHEH ATT-KIM COEFFICIENT EGUALS O

West Soogs Lake - 100 yeer 24 hour stors hydrograph for the 1
arez | lzke drainage arez. Pzsuaptions = starting elev. =39%.2

NRIN TINE INCREMNENT = .25 HOURS

FROM STRUCTURE ! 70 STRUCTURE 2
FAIH DEPTH = 8.3! URATION= 1,00  RAIN TRBLE NO.= 2
ETORM NO.= ! KAIN TINE INCREMENT = .25 HOURS

PEAK ELEVATIONCFEET)
{RUNDFF )

PEAK DISCHARGEICFS)
1525.13
.23 HOURS

.00 HOURS TIME INCREKENT =

.00 .00 00 K 03 W21
&.41 B.51 11.88 15.38 19.38 28,4
59.87 70,70 94,71 103.88 13147 19550
1453.64 1512.36 [417.%6 1235.,29 1025.00  B45.8%
376,21 328.5%  291.45  261.80 237.95 119.18
is2. 100 13391 NS89z 139,51 133.62  128.44
11133 107.15 102,73 98.38 94.93 92.03
B&.08 85,67 83.39 83.09 24.28 81.%
38,40 .0 19.6% 14,48 10.71 1.90
1.83 1.1% .83 .8 K .28

=
E=S

3.55 WATERSHED 406.42 ACRE-FEET;

INCHES, 4917.94 CF5-HRS,

CR STAUCTERZ T 1, STORH

BAEz

DRAINAGE ARES =

.80
30,06

357,91

TA%, 48

FLOH =

1, ADDED T2 OUTPUT RYDROERAFE FIL

INFLHRS) FIRST HYDROGRAPH FEINT = .00 HOURS TIME INCREMENT = .25 HOURS ORAINABE GRER =
A0 DISCHG 05 458 .05 03 105 05 08 .05 R
Roi] ELEV 459.60  4%5.20  459.80  459.50  459.80  399.50  495.40 499,80  455.8

2.50  DISCHS W05 W05 05 035 Rk 03 AT R W0
S0 ELEY 499,60 45700 495,50 435,80 499.50 499.80 455,80 499.80 495.H
20 DISCHE .05 03 R 03 05 A3 08 o] 08

I ELEY 495,60 435,60 499.LC 459.80 499,80 459,80 499.80 459,50 459,40
srw  DISCHE 05 &3 W08 05 W05 W0 W05 8 W08
.50 ELEY 495,81 45R.ED 459,83 499.86  I05.8% 499.74  459.7F  499.86  4§9.95

10.00 130HE i B 08 A7 07 07 07 .07 .08

10,06 ELEY 500,11 S0 300,25 00.40 500,56 S00.73  500.90  S0L.1f 504.47

RECORD D

i

RECORD ID
ANT. HGIST. COMD= 2

a3



ek

DISCHG
ELEY
B18CHa
ELEY
DISECHE
ELEV
DISCHE
ELEV
DI3CHS
ELEV

smm

1aLhio
ELEV
DISCHE
ELEV
e
ELES
DBISCHG
ELEY
DISCHE

ELEV

159.85
302,83
693,44
504,27
243.79
303.08
136.29
502.73
95,99
302,80
77.99
502.52
27,75
502.18
8,25
302,04
1.30

-
5(!’-‘.-'»’!

S
S02.00

302,00
.08
302.00
.08

302,00

=
oS

ey
]

©
1=
o=

SEBES&EBEBE:

n
=
O S ) £ w3

-3

3 3

West Boges Lake - 100 year 24 hour stora hydrogragh for the

ares | lake dreinage ares. Assumptions = starting elev. =499.4

436.29
303.863
§24.02
504,12
225.00
303.02

131,65

02,73
34,47

502.3¢
74,07

302.50
4.1

02,18

502,00
.08
502,00
08
502,00
Nt
502,00
J08

301,35

a0

€04 aa e

731.45
504,33
359,99
503.96
208.83
302.98
127.34
502.71

32.74
562.58

&7.31

502,47

302,00
.08
502.00
.08
50Z.00
W08

904.5%
08
261,55
Gl
e
501,95
5

501,59

s 1o a0 e L.
e e = =

ra

wn
F=1
e
£ AR < e
= )

(X}
=3
Fa

A7
302.00
08
02,00
.08
502.00
502.00
A6
202,90
.08
302,00

W08

e
SE1 BT a3 6 e KK

wn
b=

<

10 G a0 a3 o0

o
<
= o e oo

o oo oy oo

=
i

118.89
502.c8
25,83
502.57
58.40
302,39
15.59
502,10
3.34
302,02

502,00
.08
502.00
.08
502,00
.08
502.00

A8

e
L

o
)

<

52,36
502,35
13.43
502.09
2,85
302,02
3
562.00

I

502,00
.08
502.00
.08
02,00
.08
202.00
08
362,00
08
502,00
.03
501.9%
.03
501,59

=3

en
<=
= oo o

501,97
.08
501.9%
.08

i
562,00
1
202.06

F=3

i
b=
ra
=

= = o

502.00

A8

=
= -

o

o

w3 €3 a0 £ -0

43 G0 a3 SO 6D -

wn

o en
= & b=

&g oo o e

G Sh o oo o

DD = ol 3 e BN -
aEZ B I dmm el a

e w en
= b= =
(=] 1 e}
-
£ G S o S

=
o

L

0
01,9
0

878.12
304.55
291.85
303.22
147,22
502,73
162,92
302,22
85,04
502,55
38,40
302.24
8.52
02.00
1.78
302.01
W37
502.00
08
502.90
.08
502,00
.08
502,00
08
32,00

.08

o
E—=3
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TRo. MEG /16193 - 100 year 24 hour stora hydrogragh for the 1 ife !
REV 07701787 st lake drainage area. Rssuaptions = starting elev. =499.8

72.50 ELEV 50i.9% 501,95  501.99 S04.99 S50i.98  501.98 S01.%8 501,98 501.88  50L.98
NOFF VOLUME ABOVE BASEFLOW = 3.43 WATERSHED INCHES, 4547.83 CFS-HRS, 373.83 ACAE-FEET; GBASEFLO = .00 CFS

--- HYDROGARAFH FOR STRUCTURE 1, ALTERNATE !, STORK 1, RDDED TO CUTPUT HYDROGRAPH FILE ---

IPERATION RUNOFF  STRUCTURE 2

HELHRS) PERK DISCHARGE(LFS) PEAK ELEVATION(FEET)
2 91,44 (RUNDFF)

—
e
e
1

FIRST HYDROGRAFK FOINT = .00 HOURS TINE INCRENENT = .25 HOURS DRAINABE ARER

R 2,
] ] R .00 40 .M A2 433 1,94 3.57
71.05 12,31 19,53 28.87 40.35 54.78 71.87 §2.20  115.87  143.20
174,32 250.1 298,10  354.80 31,57 5413 12260 1571.18
3009,31 3002.47  £442.74  4982.68  TOBB.93  4880.7% 3750.98 50i2.9%
433411 3326.41 293474 2394.18  2304.5%  2081.80 1685.2F  1339.9¢
1418.00 1225.99 1146.80 19080.52 10I8.B2  §eZ.59 BeE.85  830.67
798,25 732,88 702,24 &73.15 846,82  I2.72 580.75 383,73
545.63 530.06 523,28 517.93  GI3.6F  509.3 4868.27 485,77
432.2% 340.3F  290.18  241.38 19a.80  157.5% 99.85 73.97
54.0¢ 40,87 32,57 25.598 20,56 16,46 10.41 8.23
6,51 3.57 3.05 2.32 L.74 1,27 V7 W33
A5 00
i 2 LF3-HRS, Z3%3.94 RCRE-FEETy BASEFLOW = .00 [F3

1, ETORN f, ADDED TO QUTPUT HYDROGRARH FILE ---

ELEVATICN(FEST
1.5¢
‘HRS) FIRET HYDROBAAFH 72 .00 HOURE TINZ INCREMENT = .25 HOURS .
00 DISCHE 03 ik .08 A5 (5 .5
A0 ELEY 499,80 855,60  459.80  45%.4 199,80 459,80
50 DI3CHE .05 .05 ] R .03 .05
Zo90 ELEY §55.40 £55.60 435.50 499,80  459.E0  499.40
S.00  DISCHE U5 03 03 08 i
A0 ELEV 455,50 N -5 499,60 439,81
10 DISCHG 7.49 ] § 54.83 71.92
T ELzV 459.% 00,4 500.7¢  500.83
+  DISCHE 174.38 230,23  295.¢ 431,66 381.51
L] ELEV 01,45 302,02 502 S03.68  303.93
12,30  DI3Chs 3189.17  4708.33  $233.95 7S 8431.52 8038.52 7421.44
Lo ELEV 506,67 508,20 509.73 5! 511.93  Sil.56  S510.92




-
Y YER LIFLA/93 Hest Boggs Lake - 100 year 28 hour, stors hydrogragh for the i 908 |
REV 09/01/83 arez | leke drainage ares, Rssvaptions = stariing elev, =45%.4

500  DISCHE S042.55  4215.88  3888.40 3433.51  3040.86 2704.23  2420.09  2180.14 1977.12  1808.7%
13.00 ELEV 08,54  307.82  S07.39  G50e.93 506,54 306,20 505.92  505.48  505.28 3053
.30 DIsCHE 1861.79 1540.01 1434.84 1343.38 1282.88 1190.24 {124,358 1085.8% (015,88 972,14
.50 ELEY 305.16 505,04 504,93 S04.84 5047 50469 308,27 50457 304,57 3047
20,00  DISCHE 932,55 895,43 880,20 825,36 792,08 7el.4F 73321 T07.08  4E3.E7 4834
70,00 ELEV 504,43 50440 504,36 504,33 S04.2F  S04.25 S04.23 304.21 50418 50415
.30 DISCHE 646,62  &3R.23  R2LT4 al4.3F &07.FT 402,42 597.11  S84.49 5730 548.03
2,30 ELEY 504,13 504,13 S04.12 S04.11  T04.10  504.09 564,07 50403 503.57
25,00 [DISCHE 910,25 45330 410.0% 259,78 249.07  204.40 186,87 135,28 lIL.88
00 ELEV 303.88  303.76 503,83 302,30 502,00 501.64 50441 50028 SGL.1
--+00  DISCHE 7i.81 715.3¢ 81,77 41,53 34,09 28.01 23.02 18,93 15,35
27.50 ELEY 500,97 500,85 500,75  500.63  S00.6f  500.30  S00.40  S500.32  500.25 500,13
~ .00 DISCHG 12,76 10,43 8.34 5.9 5.68 499 3.0 2.97 2.35 1.65
00 ELEV 00.15  500.11 T00.0T 499,95 459,88 499,83 499,79 455,73 499,77 465,43
32,56  DISCHB .45 .81 69 .59 St 43 137 .32
32,50 ELEV 499,87 439,64 499,63 495,83 499.53  499.42 495,62 459.42
00 DISCHG W27 A7 A4 42 A1 i) .08 08
200 ELEY 459,51 459,80 495,80 45%.8 489,61 455.80 499.40 459.40
<7.50  DISCHE 48 08 .08 .08 .08 .08 42 .08
) 455,00 b 499.c0  45%.80  459.50  495.80 455.E0  499.40 495,40
.08 08 .03 08 .08 08 .08 R 8 08
499,60 45500 499,50 499,60 499.50 499.80 499.50 499,80  455.40 495.40
48 .08 .08 «08 48 .03 08 .08 .08 .08
495,60 495.50  495.80  499.60  499.60  499.50 49,80  499.80 495,50 95,40
.08 .08 08 W08 .08 08 08 R .08 .08
499,80 45980 459,80 499,20 499.50 499,80 499.40 499,80 399.:0 499.:0
.08 .08 .08 «08 A8 208 08 .08 .08 .08
439.60  45T.E0  435.00 G 45%.60  455.80  435.60 495.40 45540 939.40
.08 .08 08 08 .08 .08 .08 08 .08
495.00 535,80 499.80 §59.60  495.80 495,80 499.40  459.80 435.80
.08 8] .08 08 08 .08 08 08 .02
459.60 355,00 495,40 459,60 459.60 455,60 455,80 495,40 295,40
.08 .08 08 .08 +08 .08 168 A2 i
45580 430,50 499.30 439,80 455,80 459.60 455,40 499.4D {
92 08 i) 8 .08 .08 .02 W02 -
o 595,840 45R.30 495,80 857,50 439.80 459.40  Whva0 455,40
] .08 38 .08 W .08 08 .08 2
cva 30 ELEY 499.60  359.40  499.&0 73 299,80 495.80 475,80 45%.30  45%.a8 ]
a2.30  DISCHE .08 108 fig .08 .08 i 08 08 08 §
: 30 439.60 399,50 459.E0  439.80 459.50  459.80  499.40  499.80  499.&0 0
{09 {8 .08 08 .08 .08 08 .08 08 .08 €
25,00 859,50 435.80  499.80  435.80  499.80 496,50  499.40  495.40 49540 495.80
L] .08 108 .08 08 il .08 Q8 .08 .08 .08
3t 499,60 45T.0 499,60 49960 459.80  49R.60  499.80  495.40 499,80 455,40
A 08 .08 05 W2 08 .08 08 .08 08 (1]
499,60 45R.E0 499,40 435.80  495.2 499,60 45F.80 450,80  4§9.20 499.80
.02 08 08 08 08 .08 08 W08 .08 .2
499.80  499.80  45%.60  499.60 459,60 49580  499.40  499.80 496,48 3




e -

TR XE@ IL/15/53 ezt Boogs Lake - 100 year Z4 hour storm hydrograph for the 1 i | PASS
REY 09/01/83 ares 1 lake drai Bzzumptions = starting elev, =350.4 FRSE

RUNOFF VOLUME ABOVE BASEFLOW = 3.9! WATERSHED INCHES, 33516,27 CFS-HRS, 2787.73 ACRZ-FEE

; BASEFLOW = 00 CF3

--- HYDROBRAFH FOR STRUCTURE 2, ALTERNATE !, STORM 1, ADDED TO OUTPUT AYDROGRAPH £

i7 ATION RESVOR  STRUCTURE 2

FEAK TINE(HRS) PEAK DISCHARSEICRS:
5.77 330,62
THE(HRB) FIRST HYIROERARR POINT = .00 HOURS TINE INCREKENT = .23 HOURE ARER = 13.27 E.MI,
.30 DISCHE .01 .03 5 .08 A2 24 «32 43
.30 ELEV 459,80 498,80 499.80 459,81 495,60  495.62  439.82
19.0¢ 158 1 1.40 1.73 2.87 3.4% 4.82
i 459.63 499.55 493,67 &9 459,73 49577 499.84
\ 30 94 18.7% 43,87 128,53 45,10 157.18
12,50 93 500.25 369,63 S04.00 501,20 S0i.4! 501,58
15,00 4% 240,80 B 780,40 274,385 280,83 285,13 If.ac
72 501.9% & 502,80 02,18 02,28 502,30 S02.35  S02.4M
LB DISCHG 12 302.47 30 8.6l 3180 31480 31748 WL 3RS
17.50 ELEV 902,45 502.52 502.39  E02.e1  302.43 B0Z.58 302,87 502.e9
. W00 DISCHG 324,77 3%.92 328,91 332,47 33407 335.58 33857 3E@ 335.48
. W00 ELEY S02.74 50272 502,74 02,76  S02.77  302.78  562.7¢9 50z.81
22,30  DISCHE 340.61  FAl.&7 MLT3 I34.6% 34583 38858 M4 347,04
- ELEV 302.82 02.83  502.83 302.83  502,8% 028 502,87
. D0 DISCHE 349.69  380.19 350.90 50,53  350.2¢  349.8t  345.22
25.00 ELEV 302.68  S0z.8%  502.8% 502,89  50.8%  S(2.8 502.83
27.50  DISCHG g8t 34EE 334.89 342,75  34l.64 3052 339.3
- ELEV 302,86 S0i.ce  S02.8% 502,82 502,83 02,82 S0Z.81 S
w00 Di3THE 338,91 74 333.5% 31,20 33643 32885 3278 32
10,00 £LE 302,79 s I 02,73 0274 502 2,73 6.2
. .30 DISCHS 3z4. 17 321,34 319,52 18,33 7.3 Steddf 347
5 ELEV 362,70 302,88 902,87 ot D02.65  S02.31 302,44
25,90 3i2.68 319,43 I 303,53 52 30e.7i 30580 304L%
TE 502.62 362,00  302.5F 302.3% S8 §02.57 Sk 56Z.38
30 03,41 301,33 300,34 299.55 &7 297,77 2%&.91 1%.04
3430 202.33 502,51 502,50 562,50 4% S02.45 S02.47 2.4
46,00 292,57 B0 290.84 58 W83 28828 7.4
i 00 50z.63  30z.42  502.41 40 2.3 802,38 2.3
290 284,06  263.22 282.39 S 280.73  27%.%0 27%.07 18,28
32,50 50Z.34 502,33 502,32 2 90Z.31 502,30 =S02.29  S02.z
- 00 275.80 274,93 274.18 3.37 272,86 .76 270.%6  170.16
Gl 202.28  S02.2F  50Z,24 B2, R0, 02,22 S02.2t 502,20
477" DISCHG 267,78  28e.9% 268,21 265,42 264,84 263,65 263,08 232.3!
S gLzV 202,18 592 S02.16  S02.4F 502! 02.18 202,43 S0LIZ
€ 00  DESCHE 261,53 259.9% 282,19 284.3%  257.3% 256,79 286,00 23521 25442
Sv.00 ELEY 902.12 502,10 S62.05 502,09 0208  S502.07 502,07 502,00  S0Z.0S
52,30  DISCHS 253,83 232.06  23L.22 280.81 249,73 Z4B.36 248,15 24740 245.88

[



TR KEE 1171&/93 West Boggs Lake - 100 year 24 hour storm hydrograph for the { J0B i
REV 09/01/23 arez | lake drainage sres. Assumphions = starting elev, =495.%
w3l ELEY 902,05  502.04 502,03 502,03 S0Z.02  502.001  502.01  S502.00 S02.00 501,59
53.00  DIsche 245,89  AHL.IT 244,37 243,87 24286 2,11 2413 240082 239,87 334,43
.00 ELEV 501,98 500,98  GS01.97  S0i.%2¢ 50,96 501,95 501,94 501,94 501,93 504,53
.30 LIGCHE 238.3%  237.85 236,52 23h.19 235.45 23473 234000 233,28 232,58 I3LLE4
57.50 ELEV 501.92 501,90 501,91 501,80  S01.90 501,89 501.88  501.88 501,87  5OL.87
00 DisCHG 3112 130.40 229.4% 228,98 228.27  227.57 23685 22616 23546 INMLTS
.00 ELEV 501.86 501,85 S01.85  S0L.B 301.84  501.8%  S01.B2  501.82  501.Bt SOL.BI
82,50  DIsCHE 2407 223,37 E22.eB 0 T 12L3 220,62 215,94 219.76 2185 UG
52,50 ELEV LB S0L.7% 30479 Solve Soll7R SOLLTT o S01.77 0 S0R.Te EGLLFS S0
0 DISCHE 247.23 216,58 215.8% 15,22 214,58 213.8% 213.27 212,57 211,98 f.2
w0 ELEY 501,74 W75 501.73 01,73 30172 301,72 01,71 501,70 301.70
a7.30 BiSCHE 216.5! 209,95 209.31 208.55 8.0t 207.37 206,73 208.0% 205.43
30 ELEY 501,89 50f.82 501,28 S501.67  S0M.67  50i.66  S0i.A6  30LLEE 3OL.ED
00 DISCHE 204,18 203,55 202,92 20229  200.47 201,04 200,42  199.66  193.80
.00 ELEV F01.E3 301,83 S0L.82 Y] 501,51 301,51 301,50 501,60 501.5%
.50 DIZCHE 185,46 194.43 192.37 191,33 190,34 189.33 188.33
.30 ELEY BMACEY 201,57 501.38 5G1.55 301.55 301.54 S01.54
RUNCFF YOLUME ABOVE BASEFLON = 1,35 WATER3HED iNThes, 16847.£9 CF3-HRS, = 99 CFS
Y

--- HYDal8arrn FOR STRUCTURE 2, ALT=ANATE 1, SiGRM 1, ADDEL

0 CUTFHT HYDRGBAAPH FILE ---

=

[TIVE CONTROL OPERATION ENDCNF  CONPLTATIONS CONPLETED FGR PASS | RECORD

2hn [
ab dia¥

YECUTIVE CONROL OPERATICN ENDJOB

)
o

—

]
@
HH



Appendix E



15 OF STANDARD AND EXEC
A STAR{®) AFTER THE PERK DISCHAREE TINE
A QUESTION MARK(?) INDICATES A HYDROBRAPH

PRECIFITAT

DRAINAGE
RRER
K}

AMDUNT  DuR { I EVATION

5 ) e a
i i &d i
2 2 23 .0
= 7 %5 o
= 7 s 4
< i By

11718/73

Iy




1)

H Deplh of Woler Above Sheet Pile Dom (|

2,6

2¥

08

06

02

yapd

Weir Formula{Q=CL
C=33.L=480FT

atal

Pviat

LA et

400
/

604
Q Flow Qver Sheel Pile Dam [CFS)

800

1000

1200





